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MORNING SESSION. 



Grjlkd Pacific Hotel, Chicago, Febrtjary 25ili» 1885* 

The Conventioo was called to order at 11 a.m. by Mr, Williara 
A* Hovey, of the Electrical Review, He stated that a call had 
been issued at the request of a large ji umber of tha'^e engiigtid 
in the el€?ctricr light busyness with the purpot^e of pertectiog a 
perniaiient organization, to meet in Annual Convention in order 
to dii»-cus.s such questions as wrtuKI be of interest and l>enefit to 
all meml)ers of such an organization. Continuing^ Mr. ilovey 
spoke as follows: 

In the firat place tliis Convention should not consider the 
relative merits of different lamjis. Tlie various systems must 
stand or fall by their merits. It is a lact whit^Ii I liave ascer- 
tained in the course of my travels throughout the country, that 
the _»Iectric apparatus is not the oidy factor to sntxjess. To make 
iny meaning a little more plain, let me say, I can point to com- 
}niaieii using a certain system, which are succeeding in making 
nioD€y,giving good h'glit, increasing tiieir business, and doing their 
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boAinees in a way satisfactory to their customers and the etoet- 
holders. But I could also |K>int to otiier companies using pi 
cisicly the suime flyetem wljoare giving a poor light, losing mou< 
losing buBinew, and being overcome by the opposition* Thej 
fore, I say the gyntem used is not tlie all-imjKtrtant factor, 
made a renmrk to a genetleman a few hours ago, which I think 
can be eiibstantiated by the facte, that, taking two fairly good 
systems, the commercial sat^cess absolutely depends more upon 
the engrne and boiler you use than u^m the system. Why 2^ 
Because after you buy your electric light apparatus and put it up^H 
it is there for all time, barring ordinary repairs* Your boilei^ 
and fire-box are used every di\y\ using up coal that you have 
pay for every day. More than this, your engine, if it is a g< 
one, is doing its full duty. There is enough for us to talk about 
withoui in any way going into qne?itions of the relative merits 
variouj- systems. I am in this business and all business relat 
to electricity to stay. My hf»pes and aspirations for the future 
electricity are unlxjtnule*!. We will gradually get rid of a greal 
njany difficulties. Chie of these days the best electric light m 
going to be formed by taking the best in all the systems and 
putting them together ai3 one system. That time is coming. 
When tlie electric light was first introduced it came in on a I 
boom. Of course the boom came to an end. Then there was a | 
periixl of wliat seemetl to be depression, and there are in our 1 
rninds UiJiny people to-day who feel that that dep>rosjsion still 
conlinnes. You will find a parallel in the case of tlie oil busi-, 
nes8. We all, most of us certainly, remember the oil excito^l 
inent, I suppose some of iis droppeil a little money in tha?^ 
operation twenty years ago. I did, 1 know. The oil excitement all 
went off and {>eople began talking about other things. The fact 
is, there is more oil produce<l to-day than there was during the 
grejitcst amount of talk about the oil business. And so to-day 
the manufacturing companies are turning out and selling more 
electric light plants than ever before in the history of tlie busin 
That is an important question to be understotxl. The electj 
light 18, as a matter of tact, succeeding, and I had the cnriosii 
to look up the facts a little while ago. There have l>een many 
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eleetrla light companies that have not paid large clividencls io 
§tockliol(kr8. Many cloeetl out on aoeoiint of the diffi<'alties 
tfey had to contend with ; but these difBenlties are not anything 
tocomjmre with the distractions and flisapijointmenls wliidi tlie 
gas companies had to contend with in this country when they 
^&st started. This was some time ago and it is forgotten. Now 
here are other questions, gentlemen, vvhieh it seems to me, this 
Cotavention may fairly eon&ider, because they c?ome up every day, 
ta the oourHG of our ba'^ineas a» electric light men. We are 
scattered all over the country. Esich one of ua is trying to solve 
•these various problems in his own way. I never went into an 
electric light station anywhere, large or sraalK with a goo<:l system 
or a poor one, with good engines or Imd one^, with g»^<Hl boilers or 
bad ones, that I did not learn something. There was al wo V8 some 
one point which it was worth while knowing, eveD n such 
matters as the location of a station. One of the finest stttions I 
ever went into in this t^ninlry in haodi«i]^peil for all time because 
it is built on the wrong sideof the town. — I will not name the town. 
— Then ther^ is the fjueation of competition with gas companieHi. It 
is a hjgitiniate and honorable comjjetition. There is no reason why 
gsm companies should not strive to put the electric light down. 
It m perfectly fair. And it is fair on the other side for the eleo- 
trio light companies to combine and counsel together how they 
can sueeeed. Tf»e question of the danger of the electric light 
has lieen wonderfully exaggerated, from interested raotivea and 
aometimed through ignorance. That there is a certain element 
of danger in the electric light there is no question. There is an 
element of danger riding on a horse-car, on a grijxjar, on a rail- 
road train, and in every clement of civilization yet introduce^l there 
16 a certain element of danger. There is alno a certain element of 
safety, and it is a mere question as to which preponderates. Now, 
in the question of dealing with municipalities as to the right of 
way, 8ome men have been very sucet^sful, and othei^ un success tub 
Those who have been successful have been deservedly so, and 
Ihoee who have been unsuccessful faile^i be<.^use they did not know 
bow to succeed, I merely want to make one more suggestion ; then 
I will sit down. It is this, there is no reason why in a Convention 
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of this kind there phonld J>e the lenst reluctance to t^ll our expe- 
rience, and the benefits which have accrued from any cause or 
iiiiy poh'cv. 1 take it, looked at in a large way, it h to the 
intereM of tlie electric light pompanies everywhere, that not only 
the electric light companies? in Boston, hnt the electric light 
company in Minneapolis, shrMild succeed and have it known 
that tliey are a success. Tlie two are in no way competitors. 
All the general successes on the part of electric light eompanics, 
miule known to the public, raise a drain on the electric li^lil and 
bring it into better repute^ and tend by reflex action to lielj* all 
the companies. Now, I take it^ that this Convention is held upon' 
the principle that some of us know what others do not. Let us 
in a friendly way compare notes, tell eatth other all we know, 
tell each other anything that has been a iTcnefit to us and can be 
to others, and I think wlieu we go home we shall all do so with 
increased knowledge, I have l>een ref^nestetl to nominrite Mr* 
BoWEN as Tern poniry Chairman of this Convention. I will now 
take the liljerty of putting the question. 

On the qiK^tion l>eing put to the Convention, Mr. Bowen was 
elected Temponuy Chairman, and on takintr the Chair s[>(>ke as 
follows: 

Gentlemen of the Convention, I am ccHainly very much gniti- 
iied to see such a large number of electric light men from all 
parts of this great Union gathereil together to discuss a sulijeet 
which is all-important to each one «if us. We have passe<l through 
a year of most trying difficulties, such as I hope? we may never 
see again. We are just now opening up upon a new year, enter- 
ing into the management which shall be offered us by a new [lo- 
litical administration, and I trust that an inspiring confidents of 
the people may bring to us improved business facilities, and that 
evei^^hing, electric light as well, will succeed during the coming 
year much more satisfactorily than it has during the past* I 
give you a most cordial welcome on tlie part of the pt^ople of 
the city of Chicago for coming m great a distance in order to 
discuss our troubles and trials, and also to consider our future 
holies on the subject of Electric Lighting. Certainly the subject 
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of electricity is one so profuse and wonderful that I will not 
undertake to di§cu<» that topic at all, leaving it far more instruc- 
tive minds than my own, I lf»ok u|K>n this matter ir^imply and 
purely in ks commerHul pha^^e. The question to my mind is: 
Can any man who has money to buy an ela»tric li^ht plant put 
it in o^Miratimi, run it suoces^sfully, and ilf*fhire a dividmd ? That 
IB the question that comes to my mind, and seems to me to be the 
main subject, the outcome of whatever we may diseuss, If it 
l>e provefl that the eleetric light can be furnishal ehf^iper than 
po<»r gas, if it become the opinion of the pc'ople that the electric 
light is better than tallow candles and kerosene oil, then the 
elet^tric light is going to take the place of all the other useful 

icles that we have had offered us In thnpf^ pjtst. Ami now, 
ithotJt taking up your time or going into details as rei^urds all 
the operations of an eleetric light plant, I beg to say that the 
Committee in Chicago, who liave had charge of making s^inie 
little preliminary arrangement to hold the Convention, have 
received a great many replies to a circular inviting your presence 
here. In them a large number of questions have bef*n ask«.^1 and 
suggestions made; and it seem.s to me it would be propt.T for this 
Convention to appoint a Committee to prepaix? such matters of 
interest as may pn:)|K*rIy be discussetl by this meeting. Ali*o a 
Committee on Crtilentials, and any other committee proper to be 
nominated at this session. At two o'clock this afternoon we will 
have a more f«>rmal reception. The Mayor of this city hiis l>een 
invited to come here to give you the right hand of fellowship, 
and extend to you a cordial welcome totliecity of Cliicago. He 
has accepted our invitation, and we will be much pleased to hear 
whttt he has to say. Without taking up your time further I beg 
to sjiy the Convention is of>en for business. Motions are now in 
order. 

Mr* Stanley, of the Bates Company, was nominateil and 
electe<l as Temporaty Secretary of the Convention. 

Mr. Brown moved that a Committee on Permanent Organiza- 
tion and Credeutiul** Ije appointetl by the Chair, conatsting of five 
memberB, which motion was adopted. 
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The Chairman : The Chair labors under some embarra'^smeiit 

in naming c^jmrnlttees, as he Is* quite una<'quainte<l with all the 
delegatefl. He would l>e very much pleased if tlie Convention 
would assist him in forminj^ this Committee by nominating proper 
persons for it. I would sugtre^t Mr. Brown, of the Western 
Electric Company, as Chairman of tne Committee on Permanent 
Organization and Credentials, and I woald like to have four 
other names RUfrgefiied. 

Mr. Wad.s worth, of Cleveland ; Mr, C. J, Richards, of Racine; 
Mr. »I. F. Morrison, of Baltimore, and Mr, Rid Ion, of Boston, 
together with Mr, Brown, of Cfiicago, were appointed a Com-' 
raittee on Permanent Organization and Credentials. 

Thk Chairman: I have in my liand a li.st of the replies 
which have been received by the Committee in diarge of making 
the preliminary arrangement.^ to hold this Convention In Chicago. 
These embrace a large nnmlier of .suggestions as to matters touch- 
ing the operation, etc., of electric light plants, which it might 
be well to place in the hands of a Committee to pre[>are subjects 
for proper discussion. I will he glad to place these communi- 
cations in the hands of such a Committee when appointed, 

Mr, WEKKs,of Kansas City, moved tliat a C«miuiittee of three 
be appointed on Programme, which was adopted, 

Mr, Spcrry, Mr. Brown, and Mr, Hovey, with Mr, Weeks as 
Chairman, were appointed as sucli Committee. 

Mr. Morrisox suggested that the Committee should be made 
«p of men familiar with ttie electric light busincHH, and said: 
That is the most important committee you are to appoint, and 
should be a larger committee than one of three. It ought to be 
selected witli a view of getting out in some way the judgment of 
the different sections of the country. Yoii have put on Mr» 
8|^erry and Mr. Brown, of the Western Electric Company. 
While the latter, perhaps, is quite familiar with the work in 
detail, and Mr, 8perry is, m I am informed, a leading man in a 
new electric light organization, and Mr. Hovey, of the Eltdricul 
R€.mnt\ I submit to you, sir, that allowing these gentlemen all 
tlie knowledge to which their ditTerent positions in life entitle 



them» your oommittee is not broad enough, nnr compooed of ma* 
terial from which you can get work or information on an electric 
UghL You have a very large ntimberof replies, anrl in the«e 
are snggesst ions which involve the different details of the working 
part of the subject. This I gather from the remarks of the gen- 
tleman who ealled the meeting in order* Mr. Hovey. I $iip|Rised 
from his o(>ening s^tateraent that the pur[>08e of this meeting \n to 
examine the working details of the electric light, avoiding the sci- 
entific part, and, therefore, I submit that the men actively engaged 
io tlie working business of the electric light ought to be the 
gentlemen who are gatliered in that committee, and that the com- 
mittee ahoultl take into its sorifje tliat class of men to cla^ssity these 
nmtterf!L 

A motion was made that Mr. Boweo lie added to the Com- 
mittee on Prognirame, which was seconded. 

One member thought a committee of five wa«^ hardly encugli. 
He made a motion that a committee be ai*i>ojnted, con)|»o8ed of 
one member from each Electric Light Sy^item represented here, 
which motion wtis duly secoiifled and the amendment accepted 
by the mover of the resolution. 

Mr. Weeks; So large a committee would be a hindrance to 
its operation* While I think tliut the ofieratin^, rather than the 
manufacturing companies, should l>e rupre?>ented, it seems to me 
the number nine is amply sufficient; and had I known that the 
making of the motion would have constitute*! me chairman of 
the committee I would not have made it. It seems to rue a com- 
mittee of nine h wi large as can conveniently cofifer together 
in order to get their ideas into such a shape that we can act upon 
them at the next session. AH this committee has to do is simjily 
to draw out a rough plan of iirocedore, deciding upon what 
topics it would be best for our Convention to discuss and consider 
at the regular meeting. 

The Chaikman : I think the gentleman would not desire to 
make a committee much larger than that. It would not go 
above nine to accept the motion made by the gentleman from 
Baltimore, 
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Mr. Weeks: I iitiderstood the gentleman to suggest that a 
raemher be appoiiitetl from every openitiiig company here repre- 
sented. 

The Chairman: No; from each system. The intention is 
to have each system represented, I see no objection to that 
amend men t. 

The motion was adopted. 

The Chairma>' : The Chair is now ready for oomhiations. 

Mr. Powers, Mr. Weeks, Mr. S^H^rry, and Mr. Hovey were 
put in nomination. 

Mr. Warren: In onler to get ont of the tangle, wonld it not 
he well to go all over It agj\in and appoint on tliLs committee, 
whatever nnmber it l>e^ penHons representing each Electric Light 
System represented here, and take no one on the committee who 
does not represent an Electric Light System ; and when a gentle- 
man's name is suggested give his residence and whicli system he 
represent'^, 

Mr. Warren was suggested. 

Mr. Warren: I o|ierate three systems, the Brush, Fuller, 
and the United States. 

It was suggested that Mr, Morrison resign as chairman of the 
Committee on Organization, and tluit he be put on this committee 
as chairman. 

Mr, Morrison: I shall decline to act as chairman of that 
committee. Let Mr. Warren be chairman. There is one thing I 
want to speak of with regard to Mr. Huvev, who sjjoke a while 
ago. I do not intend to exclude a mannfacturer from that com- 
mitti^e. I therefore name Mr. Brown of the Western Electric 
Comi>any. l^et us have that Cf^mmittee composed of men from 
%vhotn we will be able to get information. We eame here to do 
business and we shall be benefited, and be a benefit to all the 
people engaged in it. I did not come liere for the purpose of 
advancing any one man's business. Now then the manufacturer 
posscsstLS knowledge whidi the opemtive does not possess, and the 
0|>er:itive in many ca*^es pi>ssesses a knijwledge which the manu- 
facturer has no means of obtaining. Therefore a wise selection 



of this committee will coinprl you to put upon it reprefl€ntativr« 
from manufacturing companiea. It would be vrm to appoint on 
your committee, while sclfctiiip^ from o|iemtive fompaniefl, re[>re- 
aentative men, men fmm Cfiiciigo who have been familiar with the 
of^olzatioo and the preliminary stepi^ to organise this Conveo- 
Iron. They eertainly po^stsw^ arnl i^hould posseM**, a wider knowl- 
edgp of its intents and purposes than rh<>se nf us who have come on 
short Dotice* I will name Mr, Bullock of Chicago, a represent- 
ative of the Brush Electric Lfj^rht System, as another member of 
this committee. That strikes me as the proper way to get at it* 
I do not think Morrison, from Baltimnre, who is not familiar 
with the steps already taken and whose knowle<lge ol" Electric 
Light \s far greater of tlie Brush system than of any other, r^hotild 
\)c on that committee. 

The Chairman: Do I understand Mr, Morrison declines to 
perve on the committee? 
Mr. Morrison : Yes, sin 

The Chairman: The chair understood you declined to 
serve on the CcJinmittec on Permanent Organization and Creden- 
tials, 

Mr. Morrison : I do not want to serve on any committee* I 
want to ?ay something. 

The Chairman: TheChuir will a^k lor a nomination in the 
place of Mr. Murris^^n on the Committee on Permanent Organi- 
zation and Credentials. 

Mr. Baldwin, President of the Brush Company of Baltimore, 
waj§ nominated as a member of tlie Committee on Perma- 
nent Organijcation and Cre<lential8, and the nomination was con- 
firmed. 

The Chairman : Now, gentlemen, we are ready to receive 
oominationv^ for the Committee on Programme. 

Mr. McDonald of Fort Wayne, Mr. R. J. Randolph, and Mr. 
Lewis of Racine, were nomtnateth Mr. Lcwi.s dei^lined to act, and 
tfbminated Mr. S.F. Badger of Chicago. Mr, Weeks of Kansas 
City, Mr. Reid of the Electrical Supply Company of Chii^igo, Mr, 
8(»err\^ of Chicago, representing the Sperry Electric Liglit, and 
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Mr* C C. Warren of Chicago^ representing the United States, 
were also nominated. 

Attention was c?alled to the fact that there was already one 
representative, Mr. Powers, from the United States Carapany. 

Mr. Warren : I do not want to serve on that committee, as 
Mr, Pinvers of Graml Rapidj^ represents our system. 

TeE Chairman ; Would yon prefer not to serve on the com- 
mittee? 

Mr. Warren ; I prefer not to serve on the committee. 

The Chairman : We want one more man, 

Mr. Bui^kley of the Excel&ior Company was nominated; and 
a motion was adopted that the Chairman be added to the com- 
mittee. 

The Chairman : The Committee now consists of Mr, Powers 
of the Unitcfl States, Mr. Brown of l!ie Western Electric, Mr. 
Bnllofk uf the Brush Camj>any, ^Ir. McDonald of the Jenney 
Company, Mr, Randolph of the Vandei:>oIe, Mr. Badger repre- 
senting the Thomson- Houston, Mr. Reid of the Electrical Sup- 
ply Company, Mr. Sperry of the Sperry Company, and Mr* 
Buckley of the Excelsior Com})any, 

The Chairman : Has the Fuller Company a representative? 

A MEMBER: Mr. Powers. 

Mr, Sperry : I would ra^ipectfully withdraw in favor of Mr. 
Place, of Chicago, representing the Sperry Company. 

The Chairman: We will mdjstitute the name of Mr, Place 
in the S|>erry Company instead of Mr. Sperry. 

Mr. Badger : I would like to withdraw from that committee. 
I use three different systems now, and I do not think it would be 
wii?e for me to accept an appointment. 

The Chairman: You have the ability to concentrate your 
ideas on one for the time being. 

Mr. Badger suggested Mr. Crossman of the Thomson- 
Houston in his place. 

On motion Mr, Badger's resignation was accepted, • 

The Chairman : If there is no objection the Committee will 
stand that way, Mr. Grossman's name in place of Mr. Ba^lger's. 



A motion was made that the Committee on Programme and 
Bii^ines^ have leave to retire. CJarrled, 

The Chairman : That Committee will occupy my room, No. 
34, at die coticlusion of the meeting, and be prepared at 2 oV-lock 
to report. 

Mr. Hovey : The Committee on Permanent Organization may 
occupy room No* 32. 

Mr. Badger moved that Mr» Hovey of the Ekdricnl lieview 
be added to the committee, which motion was seconded and 
adopted. 

A M£3iB£E : May I ask tlie Chair to read the names of the 
Committee on Permanent Organization to gee whether that will 
conflict with the businef^ of the other committee. 

The Chairman: The uame^ of tlie committee are Brown, 
Wndsworth, Ridlon, Richards and Baldwin. 

A MEMBER; Is Mr, Brown on both committees? 

The Chairmak : Yey, sir, 

Mr. Scribner was suhetituted for Mr. Brown on the Committee 
on Prf»j^ramme, thereby leaving Mr. Brown as Chairman of the 
Committee on Permanent Orgauistation, 

A motion to adjourn to 2 o'clock was adopted, and thereupon 
raeralx^rs present registered their names in a book provided by the 
Secretary. 

AFTERNOON SESSION, 

Fobrunry 25th, 1885. 

At 2 o'clock the raembei's reasi^embled in the club rooms of the 
Grand Pacific Hotel which had been a^ssi^rietl to tlieir use. 

After oficning the afternoon sesi^ion the Chairman addrcs.^etl 
the members present as follows: 

Chicago is an industrial city, and has a nnnie tluit is worhl 
wide. We could not permit the opportunity to pa<s, when all the 
Electric Light representatives of the United States are assembled 
here, without extending a cordial welcome to tlie gentlemen 
who have made this long trip to come here for the diiscussions 
tliat may take place at this meeting. It is my pleasure, gentle- 
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men, oti belialf of the CoraniUtee of Arrangemeiits, to ask 
Mayor of this city, Mr. Harrison, to extend a cortlial welcome i 
you, I have great pleai^ure, geutlemeu, in presenting Mayo 
Harrison, of Chicago. 

Mr. Harrison : Gentlemen, there must l>e a growing im- 
pression, or a grown impreission, with people from every part of 
the country that this is a very dangerous place to be in. Some 
of our own |>eople, recognizing this prejudice, think that &tran- 
gei-s coming here wnnhl not feel jsafe unless tlie Mayor (I suppotMH 
as the chief polic** oftieer of the city) should extend to you a w^eli^^ 
come and a liearty greeting. President Bo wen, I suppose, feela 
this and knows that if I give you this expres?^ion of kindline 
you can go out at night with less fear to stumble over the snon 
drift8,« But whether that [ye so or not, as Mayor of Chic^^ 
it always gives me great pleasure to extend the hand of greeting 
to business men, to scienlifie men, to men eiirnestly endeavoring 
to [promote the material or tlie spiritual welfare of the world. In 
accordance with this feeling I greet you here and hope that your 
deliberations will be careful and wise, and that out of your deli b^r 
at ions there may be more life. (Cheers and laugliter.) Yod 
have to deal with the most subtle of all of nature's fluids. What 
it is no man knows ; but you know about as much what eleo 
tricity is as you do what heat is. No man knows what heat 
and yet all men deal with it. No man knows what electricitj 
is, yet it looks as if in a little while it will become one of the 
common agencies of nature handled by man. A long lime 
it was said *' the wind bloweth where it listeth, and thou hear 
the sound thereof, but must not tell whence it cometh, and 
whither it goeth,*' and the same may be said of electricity. It 
is every where. It seems to jiervade all things, yet no man caa i 
tell what the subtle tluid is. The gentleman w4io came to m^H 
last evening to request me to come here sai<l, ** AVhy none of us i 
know anything about eh^ctricity ; we do not know what it is that 
should discourage yon.^' We have reason to believe that thii 
njigbty casmie monstei^s, dashing through millions of miles in the" 
mighty space, are but conveyancers of electricity, auTying it from 
gun to sun. It is everywhere. You rub your sweetheart's gloasy 
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Itucks, and, lo! a fipurlcspringii out, if the spark be not j^enerated. 
(,M^pImi!*e.) And what is it? I asketi of a very intelligent eleo* 
tneiun this morning just before I ciime here, (I gencmlly make 
a|imty gimd ajjeech when I ha%"e H)niebody lo <Tum nie ju.st 
before I g:et up. I went down to Professor Barrett, and asked 
him to fitijir me, but we bad only about two minutes, and he did 
iJOtdo it.) Electricity has been knowji, I believe, for thousands 
of years; but what is it? Ab I said to Profes^ir Barrett it is 
<^ne of those subtle fluids wliieh imagination can take hold of, and 
1 wuH willing to 8ay it is the breath of Deity, (Applau.se.) 

AH powerful, it is harmless when not li>o concentrated. You 
may till this room with it. Likewise it hurts no one. Cont*en- 
trnte all tlie heat that is in this ro<»m in a small spaoe, and it burns 
even to destruction. Electricity is harmless according to its mode 
of generution. You can pack a house full of it and not be hurt. 
jA little wire may carry it in deadly intensity. It is for you to 
liable to work witli it, so that it will be powerful and yet luirm- 

Probably 8ome of you think I liave not been as friendly 

W fleelrieity as I might have been. A gentleman from Bal- 
timore juHt now said to me, ** Why tljis is the darkest town I ever 
saw.*' He is an electrician, and wants us to get up arc lights I 
suppose. (Applause.) I replied to him tlmt Chinigo people were 
like a glowworm, in that we carried our liglit always on our 
forehead, and oould walk and get along where a B^dtimorean 
could not. Some have thought that, as Mayor of Chicago, I 
have not been so friendly to it. Tiiat in not true. I believe, gen- 
tlemen, that you have to deal with that which will be, if it is not 
now, the mighty motive power of the future. You certainly 
have to deal with the mighty light-giving power of the future. 
(Applause.) But as the father of over 600,000 people, all look* 
ing to me for protection (laughter) (I ciin prove it by these re- 
partere), I say we want electricity, but we do not want death 
dashing like a horrid monster thnnigh our streets. We want 
joa to devise meana by which you can convey your electricity 
harmlessly Ix'neatli the earth, and not stretch it over poles that 
may be destruction. We l>elieve you can reach that end. What 
you have to do m to think for science, and not try to make divi- 




iteids too rapidljr. ( A ppbose.) We are now* io CbksigOy %hti d^ 
TdepkuMiicaiM] Telegnpbio(>MD]iaiiiei: bul we fight tbem always 
kindljr. We fight thetr wroog ntcliodiiaad nib them down when 
tihtf giv€ us good methotbi The remit of it is that nmrlj all 
the gT&t trunk lioes from the heart of thccitjrof Chicago will be 
next apfii^, or bj nejci Bummer, weeddag the sobortis hf und^^ 
gnwiid ooodtitts. We waot to gt¥« joq an oppoftttfiity to give 
oa moie light We ask yoo, however, to de%*ise meaos hy which 
jon can cany jroar monger beneath the snrfare of the earth, 
wheie tt will oot deBtraj. We know it can be done by men who 
diow as iotelligeitt fiiees as this compauiy does. Yoa will reach it. 
I bdieve thai yoo are here — fir^t io the interest of yourselves^ 
Heart of the people at large and homatiity. We welcome you, 
hoping that yoa will act for the interest of our mighty city of 
Chicago. We welcome you, believnng that yoa are going to 
think wiaeiy, calmly and prndeotly. The other day I went into 
the iborth itory of one of our buitdings^ and talked to a man in 
New York dty^ talked kiudiy, heard his words. It is true he 
asked me if Chicago girls had big feet, but I heard it very dts- 
tineily, and resented it immediately, (Applause.) What a won- 
derfcti thing that is ? 

A MEMBER: The feet? 

I remember oooe reiieiving a dispatch from Europe four hours 
before it was sent. (Laughter.) Receiving it at one oVlock, 
althouji^h it had started at five. That startled me. I was almost 
overwhelmed, when I sat down in an office here to talk to a man 
nine hundred and odd miles away, and recognized the diflereni 
mociulations of different persons' voices. AVhat a startling thing 
it H'ill Ije when bottled electricity will put a street car on the rails 
and >*end it whirling from the heart of Chicago to its suburbs. 
( Applau««e.) Or when you in Kew York will bottle up the power 
and send the cars along your elevated railroad without scsittering 
oil on the bright garments of ladies and men down beneath. 
That is one of the things that will come. And you will have 
alnri the power of giving us light, not dangerous light. The 
glare of your arc light is inteuf^e; your incandescent Is soft as 
the down on a woman's cheek. (Laughter,) All things are in the 
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power of man. There is notlung that Grod controls, except those 
few things he keeps within his own hands, ilmt man witli hie 
genius cannot cf>ntroL Electricity is one of God'st motive powers 
Ihat are given to us to handle for the good of God's creatures. 
You, gentlemen, are among the firnt to help to do it* I congratu- 
late this first Convention, meeting here to-day to start a work 
that fifty years hence pe€»p]e will wonder that it tliought what it 
was doing was surprising. What to-day will be a suq/rise, prob- 
ttbly ten years hent'ej Gve years hence, will be Imt a simple tale to 
our children. All things are pofssible, prf»vided human genius 
take$ hold of them eiirefu Hy, canJklly, and honestly, to work out 
the mighty problems that the All Great Architect of the universe 
makes possible to mankind. (TentlemeUj in the name of Chicago 
1 welcome you here. We have but a cold welcome out on our 
streets, but our hearts are warm, and in the language of one who 
went before me, *' We are always ready to tiike in all strangers." 
Tiih time we will take you in kindly. I know Professor Bovven 
haa a large heart, and he and the committee will make your time 
pleasant. You, gentlemen, will make your time profitable, and 
I greet you again. (Loud applause.) 

The Chairman: I know, when we read the names one hun- 
dre<l years from now, we will want to have the Mayor of Chicago 
heading the roll on that page, page No, 3. (Applause.) 

Mayor Harrison ; That it may, I hoi>e it will l>e kept in one 
fif our own fire-proof buildings. We have gone through the fire 
and won*t burn up again. But don't send it to New York or Bal* 
timore, for there it will burn up. 

The Chairman: We have in our presence an electrician 
whocsename is world-wide. When I requested him to say a word 
to this Convention he told me he did not know what he should 
say, aad I told hira there would be some gentlemen here who 
would ask hira a question. I refer to Elii^ha Gray, (Loud ap- 
plause.) A man you will all be delighted to have siiy a word. 
Gentlemea^ I have great pleasure in presenting to you Professor 
Gray. 

Professor Gray: Gentlemen of this Convention. I have 
not bad the advantage that the Mayor bad of being stuffed be- 

2 



^^SL 



fore the Convention. If he were here, I would congratulate him 
that he had not been, because he uniloubtedly made a better speech 
without the stuffing process, which I began at an early age. I 
can remember, when a small boy, cutting up the bottom of my 
mother's wasli-boiler to make a galvano-electric pile, and I think^ 
by the way, her zinc under the stove guffered in the same way to 
gilt the other eleoient. And the thought in my mind was, if the 
Mayor had begun at that time — -I do not know how old I was, 
it must have been something like fifty years ago — to investigate 
this subject of electricity, and liad followed it all through its devel- 
opment to the present time, he would have seen so much that his 
mind would be a blank wlieu he got up l>efore an audience and 
attempted to make a speech on the subject. Therefore, I will not 
attempt it. But I was g^^i^g *o say further to the Mayor, he 
need not have any fear about any of these gentlemen here getting 
into trouble before night, beeau-re they all carry with them the 
electric light. Now, gentlemen, as a citizen of Cliicago, I have 
a right, as such, to welcome a oo- worker in this great work — the 
development of electrical science, Now I should be glad, as I 
said bclurc, to say soraething to you to encourage you, but the 
attempt to say anything upon this subject would be sheer foolish- 
ness. I would not know where to begin or where to leave off, 
1 said to the President, when he spoke to me, '* I have no idea 
of saying a word when I go to this Convention/' What shall I 
bdk about; what shall I say 2 I can talk from now to tlie mid- 
dle of next week if somebmly will ask me questions aljout any- 
thing on which I am postcil, but to get up and make a general 
speech without any idea of what I am expecte<l to say, I am the 
poorest hand in the world. So, all I can say to you is, we are 
citizens of Chicago, and, as persons interested in the development 
of electrical science, we welcome you here. And I wish to say 
this, that you and I are to he congratulated that we live in this 
age, I have thought of it thousands of times. I am glad I live 
in this nineteenth century, in the midst of the development of the 
greatest science upon the face of the earth, from whU-li we may 
expect the most, Now I do not think we are tliroiigh at all. I 
think we are simply upon the stepping-stone, u|M>n the threshold 



of developments in the acienoe of electricity and magnetism, 
which will come within the next ten, twenty-five, or fifty years. 
I think we are balies. We know nothing as yet ; we know 
Dothing of its possibilities. When you look liack, if yon live to 
be twenty-five, fifty, or a hundred yean* older, you will rememl^r 
my words, and mark the progress made in that time. I ainnot 
tell you what it will he, I have an idea in some direction, j>er- 
hn]y^* In thi§ age of de%'elopment, wc do not know what a day 
may bring forth, and we do not know who will bring it forth, 
Afl I siiid before, I welcome you and I congratulate you. I 
know that nothing but gociKl to science can come out of the as- 
faembliiig of so many electricians interested In the development of 
this science. (Applause.) 

Prof. Gray enrolled his name as a raemljer of the Aasociation. 

TlTB Chairman: I believe the next tfiing in onler, is the 
report of the Committee on Permanent Orgauizjition, Is that 
Gommittee ready to report? 

Mr, Brown : The Committee on Organization and Creden- 
tials respectfully report as follows: 

Q'cdeniiah. — The Committee have felt the necessity, in this 
tlie first meeting of representatives of the electric light interests, 
of being liberal in the matter of requirements for attendance; 

d after some deliberation have conclude*! to report in favor of 

.•epting as delegates to the Conveution all those whose names 
are enrolled on the President's table; and all those who enroli 
their names and repre^nt electric lighting and I Jghti^, and stay 
during the progr^a of this ctm vent ion. We recommend the rules 
to govern this Convention to be those used in bodies of a like 
nature, C^ishinff^s MantmL 

On Organizaiimi, — ^The Committee nominates tlie following 
gentlemen as officere of this Convention : for President, J. F, 
Morrison, of Baltimore; First Vice-President, H. M. Cleveland, 
of Hartford ; Second Vice-Pi^ident, E. R. Weeks, of Chicago ; 
Tbiixl Vice-President, J. H. Yarborough, of Kashville; Secre- 
tary, W, A. Hovey, of Boston, 

Committee: Charles A. Brown, Chairman; George A. Wads- 
worth, F. Kidlou, S. Baldwin, C. J. Richards, 
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on motion the report of the committee was accepted • 
The Chairman : I do not think the report calls for a 
urer of the Association. 

Mr. Brown: The question of appointing a Treasurer 
bront^ht np, but after some discussion it was concluded that the 
ofBcers l)eing appiintctt simply for Uus Convention, not holdioj 
office after the Convention adjourned, there was no call for sn 
an oificer as Treasurer- 
There being no further remarks, the report of the commiti 
was adopted. 

The Chairman: Our distinguished friend from Baltimore 
will please take the Chair. (Ltnid apfvlausi\) Gentlemen, I have 
great pleasure in presenting to you Mr. Morrison, of Bahi 
your President. 

The Pi:esidp:nt: Those gentlemen who make s|>eeclies 
their peculiar line of business, those trading in electric light have 
theirs. We do not include Prof. Gray as one of the speec»h- 
makera, we look upon him as one of the workers. They have 
had their time^ and the uierabers of this Convention are no 
regularly assembled for the purpase of transacting such busim 
as may oome before it, hxiking to the advancement of the inti^real 
of those engaged in the sul>ject of electric lighting. We are not 
especially here as public beneiactoi"s. We are here for the pur- 
pose of transacting the business set forth in the circular sent to 
us by the committee in Chicago, The Convention this mcirnini 
appointed a committee to frame a regular order of business, an^ 
when that committee has reported, we will find out what work 
has been cut out for us. This does not prevent any gentleman 
from introducing, in its proper place, any business we are here to 
discuss and C4>usider, It is customary to say, and 1 8upj>ose I should 
stiy, that for such an honor as you have just conferred upon me, 
I feel myself under deep and lasting obligations, I suspect you 
have selected me for this place to keep me off the floor. It may 
be I talk too much, but I am not gc»ing to burden you with 
speech-making at all. We are here for business. Th«5e who hav< 
come long distances w^ant to get away again. We do not waul 
to spend more time than is neceiisary. It is not an inviting citji 



mop^i 

* ive 

ch- 
ive I 

H 

not" 
r- 

to •! 



if! I 



and it is too dark after night So far as relates to Mr. Baldwin 
and myself, we have no business on the street after night, 
not because of our age, but on account of our early training. 
(Laughter.) I feel, however, the houor you have conferral u[>oa 
me, and shall endeavor to discharge the duties of the position 
tinpartially, and I know if I make any mistakes they will he 
mistakes of judgment* The Convention is now ready for business, 

Mb. Brown (handing the Preiiideut-elect a gavel): I wish to 
nt this gavel to you on behalf of the Western Electric Cora- 
y. I have not pre^jarcd a s[>eech of prej*entation, for my time 
has been occupied in committee work. I can only point out to 
you the fact that the gavel represents a com mutator of an elec- 
tric light machine, and we trust this Convention or Association 
may prove to be m cohesive in sentiment and feeling. 

The President: The first business in order is reports of 
committees* 

Mr, Brown ; I would suggest that the Vice-Presidents be 
requested to come forward and take seats about the tabh^. 

The President: The gentlemen chosen Vice-Presidents 
will be kind enough to take seatn at this end of the room. The 
fir^ businesB in order is the report of the Committee on Pro- 
gramme, 

The Chairman of the Committee : Gentlemen, the report 
of your committee, selected for the purpose of formulating busi- 
xitiss, is respectfully submitted as fViltows: 

L Incandescent lighting, particularly in regard to length of 
circuit U{K>u w^hich it can be run with profit, 

2- Locating and avoiding crosseis with teleplione wires. 

3. Power and its convention into light. 

4. Electric light globes and shades, 
6. The best modes of connecting dynamos with power, 

6. Electric ligliliug by water power. 

7. Rsites and ix^bates on electric liglits by the year, 

8. The use of electricity as applietl to motors. 

9. Wliere an elec^tric light system recjuires No, 6 conductors, 
is it desirable to use No. 6 and No. 4 in the same line? 
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10. Will arraatiires become affected by frogt when exposed tj 
tmtiHpnrtation ? 

IL Special insulation or guards between insulations of lines 
at dangerous points and places. 

12* Street lighnng, the l>cst inunncr and modes of accomplish- 
ing It Location of lights and running the circuits for the sami 

13, Experience and results in tlie lise of underground coi 
ductora, 

14, Resolved, That the fireman should receive more pay thai 
the engineer. 

15, Help generally. 
l*j. Experience of electric light companies in the use of CO] 

per^coutetl aiul bare carlwns. 

In submitting the above, your committee would respectfully 
suggest, tluit in the discussion of any subject, tlie time of ead 
individual be limited to ten minutes. We would also sugg* 
that any pemon, indulging in a discussion of a partisan natu 
should be calletl to order by the Chair. 

On motion, the report of the committee was unanimousl 
adopted. 

The President : The first subject for consideration before 
the Convention is ; *' Incandescent lighting, particularly in regard 
to length of circuit, u|>on which it can Ix* run with profit/* 

MRt Weeks: Before proceeiling with the diseussion of tb 
topics suggt.'sted, I would like to make a motion to extend 
vote of tlianks to Mr. Hovey, Mr. Bowen, and their associai 
here in Chicago, for the work they have done in orgiinrzing and 
getting this Convention under way. The motion being seconded, 
it was unanimously adopted. 

The President : Mr. Powers will open the discussion of th 
first suliject, "Incandescent lighting," etc. Is Mr. Powe 
present? In his absence, we would like to hear from any other! 
gentleman posted on that subject, 

Mr* Warren was retj nested to addrass the Convention, 

Mu. Warrex : I represent simply one particular Company, 
It is not to bo expectwl that I can enter into a iliscussion of the 
subject at all. In fact, I myself have had but little experiencej 
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therefore, must be excused from clLsouaVing that particular 
Buhject- I will ask, whether Mr. Johnson is here, the engineer 
for the Eiiison? (No rc?*ponse.) 

Mr. Bowen : The gentleman who represents the Muskegon 
light I think conlil di»eust» that subject with some interest. 

The President: The Chair desires to say at tlie outi^et that 
time 18 short and soraewhat valuable. It is not na^es-^ary for any 
gentleman who knows anything upon the particular question pre- 
sented for discussion to wait until «illod upin. It is expect wl 
when a question comes up lliat you will lay tvstde for the time 
being tliat bas^hfiilness that is inherent in ordinary electric light 

en, and step up and say wliat you have to aay, then sit down 
and give srmielKMjy else a chance. If any gentleman here is 
posted on '* incanda^cent liglitiug/' let n^ hoar from Ijim; if nut^ 
we will pass that question and take up the next. All are **aro 
light" men, I suppose. We will pass that que^^tion. 

A MEMBER: I suggest that the suhject might he called up at 
mme other time. 

The President: Simply pas8cil,that is all; ** Lw^ntiug and 
avoiding crosses with tele[)hone wires/' Mr, Goldthwaite, of 
Adrian^ Michigan. 

Mr. Goldthwaite: This question was suggested from the fact 
that trouble has arisen on account of tlie induction from an elec- 
tric light wire on the telephone of some one who is furthest from 
tlie light station. 

Mr. Brown : I received a letter from Mr. Plihbard, the super- 
iat^'iidcot of the Wisconsin Telephone Company, which bcara 
directly on this subject. 

Wisconsin Tklephoke CoMPAirr, Milwaukee, Feb. 24, 1S85. 
Dear Sir: I have been interested in the proposed Electric 
Light Convention, and fe<?l that some telephone man should lie 
present to take up, if necessary, the discussion relative to over- 
head wires. Our complaint against the electric light companies 
w that, in a niimljer of iuHtaocf^, they have disregardtHl our rights 
entiiH»ly. They have built lines along the same side of the public 
street with the telephone wires, either up above our wires or under- 
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nmih tliem. It is well known that there is a heavy iiidoction fram 

oltTtric light wires to the tek'ijhoiie wires, and as a result we have 
:md auJ disturbing bumming nuis^ on all of our telephones in 
be localities to wln'eh I refer It appears to me that the electric 
liglit companieB in doiog this have been overreaching and taking 
unwarrantable libertie,«i. I hold that they liave no more right to 
interfere with us in this way than they have to break down our 
wires entirely. More than this, it is well known that the arc light 
is generally a dangerons thing when near groundet! wires of either 
telegmph or telephone. As an instanee of this, I have to men- 
tion an occurrence at onr exchange at La Crosse, Wisconsin, 
6ome year and a half ago, shortly after the establii^hment of the 
Brush electric light in that city. Owing to bail insulation or 
faulty adjustment of a lamp by an electric light inspector, the 
are light wii'e aime in contact with onr telephone wire running 
into a livery stable. As a result, when the light was started, a 
brilliant flash was noted in our et^ntral office, and the annnnciator 
coil on tliat line was bnrned. At the livery stable things were 
decidedly warm fur a few rainutes. An eye-witness at the time 
alleged that the flames were ten feet long, and that they shot 
directly out of the telephone and transmitter. This probably 
was a trifle exaggerate^!. As a fact, however, the magnetic bell 
was completely burned, and the tninsinitter and hand telephone 
were entirely ruined* More than this the wood- work back of 
the teleplione and n|> along where tl*e offii'e win^s ran was badly 
blaekenetl and tlie grontjd wire§ were burnt eulirely otF. Enough 
has been shown, I think, in the experience of telephone compa- 
nies with the electric liglit, to prove that there is danger in a too 
grejit proximity. We have no desire to place any inipetiiment 
in the way of our new neighbor, the electric light business^ but 
while we wish to be neighborly, I think it best to understand 
that we should Ijc next-dtMjr neigid^ors, and not attempt to live 
in one house. Wlierc a telephone company has an ordinance 
giving it right of way to build its lines and wires io the streets 
of the city, and places the lines under this ordinance, I hold that 
it has the exclusive right to build its lines on the particular side 
of the street which it oosupies, and that it is certainly diecourte* 
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oas and entirely illegal to have any electric light cKjmpany attempt 
to bang wires on I he mme fiide of the street* when it is well known 
that by scj doing they endanger wires and p<>*%sil>ly hiiihlings^and 
arc a direct means of disturbance to the telephone lines. 

Yours truly, 

A* S. HiBBARD. 

Mr. Wads worth : I won hi like to bear from Profes&or Gray 
0D thut 6ut>jeot. 

PKorEssoR Gray : Will the gentleman make the &uV>ject a 
little niure definite? 

The President handed the letter to Professor Gray. 

The President: The letter read by Mr Brown of the M'^est- 
era Electric Company opens up a broader field than suggested, 
and yet should be fairly considered. It gives you a starting 
place which many of the gentlemen want, and there is room 
enough for you to defend youi'selves. The letttT is full of un- 
jiigt eJjargea and unfair statements. 

Professor Gray: I do not know tliat ther^ is any answer to 
yoar quefetion. It could be felt a very great distance. The ques- 
tion to be determinetl is at what distance you must go in order 
to practically get rid of the eflect. Now, under ordinary circum- 
stances, of course you ouglit not to feel it on tlie other side of the 
Street, I mean feel it go m to disarrange tlie work (»f your line, 
but if the two wires are strung on the same set of poles and 
even four or five feet apart, the telepbune will feel the electric 
light seriously, especially if there is much current^ as there is 
always. I have had considerable experience with the Harmonic 
Telegraph which illustrntes the same principle* The dyrjamo pro- 
duces a sort of tone, a very low oole in a humming sound. The 
Harmonic Telegraph doas the same thing only of a higlier pitch. 
These tones will be felt across on the parallel wires on the other 
side of the street, and felt very decidetlly in telephones, although 
Rot to such an extent as to render tiie telephone ino|icrative, yet 
if they do run together on the same side of the street for any oon- 
gideralde distance, even a short distance, it is so loud tliat it is 
almost impossible to use the telephone while the toneis are passing. 



the same difficulty with the electric 
a little diflerent shape. All these things of eciurse should be 

avoidt'd, but it involvf^s care and expense. You ciin lay wires 8ide 
by Hide- You may say 1 am bia.st*<J L^^ause I ara somewhat con- 
nei^ted with an underground ecimpany here, but what I say is 
wholly from an iinbiiLsed standpoint* It ts possible to lay wires 
in the ground, and so protet^t them as to prevent indiirtion that 
will Ije strong enough to hurt anythinyf, even though thoee wires 
lie close together, even within a few inche?? or a f(x»t or so. You 
must have some conducting sul^stance between the two to get off 
this induction. I have tried the experiment where the wires have 
been inclosed in lead pipe, and where telephone wires lay by the 
side of them without any interference, I could hear it, but not 
enough to do any damage, nf>t nearly so much sb we now hear 
from the ortlinary telegraph wires. The effect would not be sa 
at. 

A MEMBER : At what distance? 

Pk()FI':s80R Gray : Half a mile or a mile. But of couree there 
IS a way to prevent induction into telegraph wires if a metallic 
circuit is used. That of course c<*sts the telephone companies 
two wires instead of one. Now I am not practically an electric 
light man, so I am open to correction at any time. I believe 
the electric light always runs on a metallic circuit. Then, there 
is no danger from grounded currents. You would have great 
danger if electric light wires were grounded. I do not care if yoa 
ground them half a mile, there will be "back loMh,^^ You can 
hardly get far enough away from it and not feel it, Tliat of 
course is not a question to be considered with the present arrange- 
ment of circuit^. It is only with the induction. Now, that can 
lie done in one, two or three ways. Of course, speaking of crosses 
with overhead lines, there is no way to prevent that where they 
mass together, and when a line crosses another, except that one or 
the other wire shouhl be well insulate<l. We all know it is im* 
possible to get Mnres so well strung that they will stand storms. 
In stringing wires, the wire which is most likely to stand should go 
uppernmst. For instance, a telephone wire is more likely to fall 
tliaa an electric wire from the ordinary troubles which occur, and 
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it should be under the electric wire. That is a question you know 
more about than I do, those of you who are iu the businesR, and 
have to take cart* of them every day. I merely throw that out as 
a suge^tioD. Where wires cross each other at rii^lit angles, there 
i» no induction^ it i^ only where they run parallel to each other 
that the induction trouble occurs. Now I would he glad to an- 
swer any question that any one has in mind that I am able to 
answer. 

A MBMltER: I would apk Professor Gray if, in his opinion, a 
telephmie pro|ierly equippciJ with a lightning arrester will not 
armst this elwtric light current? 

Professor Gray: No, sir, I do not think a lightning arrester 
|}«9 anything to do with it. That is a wholly dillerent f|Ucstion, 

A M KM fi BR : lam assuming, that tlie noise from the induction 
from the dynamo is so great you cannot talk over a telephone 
wire, 

pROFEBSOB Gray ; You cannot attach your electric light wire 
torn telepht)ne wire. I can Siiy that sometimes tliere is no per- 
ceptible (lifTerence in induction. 

A Xf EMBER: I mctm as a protection to the tele[>hone, or pro- 
tection from injury to tlie o[)erator at the telephone. 

Professor Gray : In case of a croaa? 

A MEMBER: Yes, sir. 

PROFfi2^soR Gray : I doubt if that would be any serious help 
to you. The electric light current is usually a current of a not 
much higher tension than the ordinary telegraph circuit, and a 
current jumping on the liglitning arrester might protect it to a 
certain extent, but on a short circuit, as telepliones usually are, 
it would l)e a great deal easier to get the current at the instru- 
ment through the terminals, than to get it through a liglitning 
ter. I doubt whether that would be any very effioieat help 
in a case of that kind. 

A member : How about a fusible plug? 

Professor Gray: I think about the time a fusible plug 
, this " ten-foot fire" described in that letter would have 
taken place. It would then be too late. 

A MEMBER; 1 would like to ask this question so as to find out 
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whetl»er we are in error. We are ofierating a plant in Racine, 
and use a Ingli tension current, Tlie Telephone Company was 
given permission in one instance to run double lines, two wires 
on our poles. They vary in height from two to three feet, and 
frequently run within half an inch or quarter of an inch to the 
electric light wire. We do not notif^e any induction or cause of 
complaint l)y reason of tliis proximity to the electric light 
wires. I w*ould like to get your views in re^rd to the high ten- 
et on current. 

The President: Do I understand the gentleman to say he Las 
no induction from the generator? 

Previous Speaker ; None whatever. 

Professor Gray : You have the two wires metallic circuit, 
60 to sjieak ? 

PkevioUs Speaker: We have metallic circuit. 

Pkof£8S*>r Gray: Ruujiing close together? 

Pkeviou*^ Speaker: We have one wire on one wall, and the 
other wire on the other wall, and a double telephone wire run 
within a half or a quarter of an inch of tiie positive circuit. 

Professor Gray: In tluit eai^e you ought nrtt to have in- 
duction — if the telephone wires are close together and in the 
same circuit. You have the sjime iotluetion in one as in the 
otlier, and you have the same power working together, from 
which, if they are equal, there is no result. 

A MEMBER: In that ca^e there would be no induction? 

Professor Gray : The induction is there, but one is equal 
to the other, and both currents running in the same direction, 
when they meet are neutmlized. 

A MEMBER: If wc liad a tliird wire, one positive and tw^o 
negative, would there be any induction in that case? 

PitoFESSOR Gray: I think you miglit make one return wire 
take care of two or nn)re telephone wires, I g|>eak of return 
wires taking the place of the ground. 

Mr. Haskii^s: Mr, Gray, 1 would like to ask onequestiou. 
In the ause of a cross Wtweco an electric wire and a telephone 
wire, would tliere be any danger of the current e6<:!aping to the 



and throujijh the telephone wire, provided there waa no other 
gniund to the electric wire? 

Professor Gr.\y; Assuming th;it the electric light wire is a 
large one, and thoroughly insulated from the ground, it is almost 
impossible with a high tension current to get an effect on the 
telephone wire through the grouD<I, even if it came in contact, 
for you have a metallic circuit for the electric light wire which ia 
thoroughly insulated from the ground, and offers hot little or no 
resistance in the circuit. 

A MEMBER: I would like to ask a question. Now, inasmuch 
as in the telephone we have this difficulty with the singing cora- 
roatators, I would like to have the ProteR-^or's idea as to telephone 
lines. 'What would be the l>est renie<ly for the singing fn>ra the 
commutators, which we have all heard on a tcle|ihone wire? 

pROF£2ssoR GiiAY: If remedied at all, it mu8t be done in the 
dynamo machine and commutator; to so arrange it that there is 
no disagreement of the current, no change from one to the other, 
if that is a possible thing. In other words, if you can make a 
safe speed of current you have no inductinnj because induction 
only occurs when there is a rise and fall in the primary or induc- 
ing current. You may have current of any power whatever, if 
it is flowing smoothly, no rise or fall in it ; then the effiict pro- 
duced h static, and produces no noise in the telephone. So you 
can overcome the difficulty, if possible to be done, by making 
your electric- light current a perfectly smooth and even one, 

Mr* Buckley: We run our electric wire out and return on the 

same set of poles, and we fintl we have no ditBculty through an 

induction on any of our telephone lines. By running a wire in 

. return^ on the same set of poles, we thereby prevent an induction 

on the telephone wire and telegraph wires on these poles. 

Professor Gray: You can see the reason for that. One 
would be jKisitive and the other negative, and tliere would be 
two producing' wires — one a producing positive and the other a 
producing negative wire, 

A MEMBER: Is not that a simple method to obviate the diffi- 
culty ? 



Professor Gkay: I should say that would be a very fiimple 

method. 

A MKMB£R: We find that to be effective in regard to the pro- 
tection of our wires. I saw this in a storm we had some years 
ago, I was recj nested by the Mayor of Boston to discontinue the 
running of electric lights tliat night. We all consented to do 
so. On the inspei^tion of our linen, and I believe the other elec* 
trio light lines, they were found to be perfectly intact We 
cleared our own wires of all telegraph wires falling on them, I 
tliink oneof tlie most prominent tilings we have to diacuss, and 
act npoDy is the stability of our structure on whiuli our liue^ are 
placed. 

Mk, Hammett: Is not much of this so-called induction on 
telephone lines caustnl by leakage from the electric-light circuit, 
through their not being perfectly insulated and coming back 
through the ground on the telephone? 

Pr*>fe5?sor Gbay ; If you have a metallic system in the elec- 
tric light, it has no business there; it is trying to get back on the 
other pule, ami is mit supposed to be conna^te<l with the ground. 
It does not go to the gruuud at alL 

A MEMBER: In most cases the dynamofi themselves are 
grounded. 

PiioFt:ssoR Gray: If they are grounded at any point yoii 
get a circuit. 

A MEMBEH: Dynamos are generally slightly groun*led. 

PK(»FK«feOH Gray: Wlien ihey are grounded, (if course there 
18 danger of getting on the telephone wire through the ground* 

A MEMBER: How far can this induction be carried; how far 
must the electric light wire be from the tele|>houe wire? 

PnoFEisSoR Gray. It is said if you drop a pebble in the ocean 
the wave goes to the shore, and if the shore be far enough away 
it would go on to eternity. Now induction is just like that. 
It is infinitely great as to tliedistanee it will induce, and of course 
as the distance increases the etiect is diminisheil very radi<.tally. 
You know the mathematical ratio of squaring the distance, and 
you can figure that out just abnut as well as anybody else, but 
you can never theoretically get out of its influeoee. The mag- 



nelic feel goes on to infinity, unles8 it is cut off some way or 
other, 

A MEMBER: There is a circuit on the west side of this city, 
along the face of a building on a street. There is an arc light 
wire burning, perhaps, four or five lights within a distance of 
four hiHidre*l feet. Outside tlie eurlKstone is a line of jioles on 
which there are telephone wires, and tlie poles are at leiit^t thirty 
feet high. The^ telephone wires run from five to six stjuare^ 
from that point into the telephone office. Wires running still 
further west and not connected with theni except through a 
gwitch-board, receive induction from that dynamo. The sound is 
ver>' plain, very sharp, and it is easily to be dii^tingnishal. The 
distance from the electtric light wire to the telephone wires muait 
be at least twenty or tweuty^tive feet. 

The Presidext: You have trimmc^l all around the e<lges 
aod have not got to the subject of this letter yet. 

The President heri^upou called ilr, Gilbert to the Chair and 
took the Hoor himself. 

Mh. MoRHLSoN: 1 hoped someone else wouhl take up this 
nubjeet. 1 am friendly to the telephone petjple, but it is alvvays 
with a feeling. The author of this letter has placetl himself in 
an unplcasiiut light. His letter shows a j>njndice against all 
those engaged in electrie lighting. The question of intlui'tion 
has been a bugl>ear. Profcissor Gray has gone very scientificjilly 
around it, without saying very much alxjut it, and he has done 
tliat in answering questions propounded to Idm, all of which 
seem to have been directed to arj eflurt to make the telephone 
side of Uie qne^tiou look well without toucliing our busineas. 
[Xftughter.] 

Tlie electric light business has nothing new in it, except the 
method of applying it. The light-house at Cap de la Ht^te^ France, 
the first electrie liglit-liou-^e, wius establislied more than forty 
years ago, and when established it was a perfect light, and is 
running to-day u}k>d the same plan, and with the same machine. 
It wai% made by tlie Corapa^nie fAiiimw€ of Paris. Therefore 
there is nothmg new about the electriclight business except some 
of the methotls of applying it. It is only four or five yeai3 since 
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it was fttarted hv Mr, Brunli of Cleveland inventing the machines 

and lam|>s for lighting large areas. The use of the light then be- 
came quite general, and thereupon, as in this case, eame an outcry 
from the telephone companies about "trouble from induction/* etc 
I know cities, unlike Chicago, where people are glad to have the 
facilities which telephones and other elec»tric ap[)liancies afford. 
Even at the ex[iense of a little un><ightliness tljey have allowed 
the constriiciion of telegraph and telephone lines on both sides of 
many of the j)rineipal streets. This statement applied, up to 
within a year ago, to New York, Philadelphia, Cincinnati, Bal- 
timore, and all the principal cities whei^e people desire these 
advantages. It is no longer a luxuiy* It is one of the necessities 
of everyday life, and men bank just as much on the facilities 
offered by the telephone and telegraph to-day as any other method 
which enables them to save money. They must have these 
things. A telephone company occupies the two sides of a streets 
Now an ele<^tric light company cornea along. The telephone 
company begins a grejit outcry against it. Up to the present time 
I have never discuased the feasibility of placing the wires under 
ground. I do not even now care to discuss that phase of the 
business, particularly as in Baltimore we have our wires all 
overhead. The case which I call to mind was the protest entered 
by the president of the teh:'phone company against the use of 
electric light wires on Gay street. The telephone company oc 
cupied both sides of the street. The electric light had the right 
of way by ordinance from the City Council, at id under the pro- 
visions of that ordinance proceeded to erect poles and string 
wires among those of the telephone company. I explained to 
President Davis, of the telephone company, that the electric 
light company had come to stay; that they were travelling 
exactly the same road which the telephone cijmpany had trav- 
elled, except that it wits not as pleasant a road nor as profitable a 
one. We talked the matter over, and it was settled that we were 
going to build wires on that route. Within the last twelve 
months we have given the right of way to telephone companies 
in the city of Baltimore to run their wires on our poles, side by 
side with the electric light wires. In the electric light station 
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in Baltimore are four telephones. The Bell Telephone Company 
server the wires, running directly into the statioop up to the switch- 
boardi where the electric light wires come in. They Imve been in 
'•ervice for three year». Now, then, yun do get induction ; you 
do have all this sound like the crackling ot* burning a stick under 
a pot; you do have the humniing <>f all the various intonations, 
which have made the reputation of l^roles^or trray, wIjo gmded 
tliera from one down to another, and turned them to practical 
use ; and you do have all this scale of notc^ ; but the linman 
voice passes over all tho8e sounds just as clearly and distinctly as 
if you were talking face to face* You will pardon me for refer- 
ring here to the gentleman who relatctl his exfierience about 
induction. Now, then, this Inigljear of induction is practically 
disjxised of aniongHt thot>e who are brought face to face with the 
problem. We cannot come to Chicago to settle that question* 
This with all due respect to the gentlemanly inspei^^tor of tele- 
graph wires and things in Chimgo, You haven't got a chance 
to settle that question. You never had that chance^ becauf^ you 
have no electric light wires. 

Mb, IJaski>s: I think you are laboring under a inistiike. 
My object was merely to answer someljmly about how far that 
todoctioD comes. It d<.>es not interfere with the conversation 
over the lines, I was merely illustrating the distance the influ- 
ence could be felt. 

Mr. Morrison : It travels to infinity. Let me hunt up the 
language of this* letter. Here it is. — " It is well known that 
there is a heavy induction from the electric light wires on to the 
telephone wires, and as a result we have loud and disturbing 
humming noises on all of our telephones in the localities to 
which I refer. It appears to me that the eleijtnc tight com- 
panies JQ doing this have been overreaching and taking unwar- 
rantable liberties. 1 hold that they have no more right to 
interfere with us in this way, than they have to break down our 
wires entirely.'* This is the gist of what I am coming to directly. 
That is a broad sUUenient made by a gentleman who ccrtiiinly 
never thought it was coming before this Convention for consider- 
ation. It la addressed to Mr. Brown of the Western Electric 
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Compatiy, but, he says, not with the intention of having it 
printetL I have eniltuivorc*(l to ^how yon that in a city where 
there are hundreds of miles of wire running on the same p>les» 
we do not have half the trouble you do from the gold and stock 
re[Mirtiu;2: ioslrumentj the induction from which goes through the 
t^^k'phoue and does and tlid disturb the talking. I recollect very 
well when you could he^r the click, click, of the Morse telegraph 
so distinctly that a man could »it by his teleplione and reiid 
intelligently the messagej^ being sent, and yet oouhl talk through 
the tele|)Iioue. Now I admit that neither telegraph, telephone, 
nor electric light wires are an ornament to the streets of any city. 
That I concede to start with. But the teleplione i8 a necessity to 
the pt^i})lpy m is the electric light, if we expect to preserve good 
order, aud have jwlicemen kept reasonably safe (laughter). 
Therefore the electric light iw a necessity in all well -ordered 
municipal governmenta whei*e they have apjwinted the-se gentle, 
men to such risky offices (hingliter), I do not except Chicago in 
this case. The Police Marnlial of Baltimore, where we light nji a 
district known as "The Memhjw," writes over Ins own signature, 
that the electric light in this district is equivalent to an increase 
of 33 J per cent, of policemen, without saying anything about 
the protection which it affords the pwl icemen. This same view 
h taken by the Chiefs of Police of New York and Pljiladtflphia, 
I think I have disposed pretty effectually of the wrong the elec- 
tric light is doing to the telejihone ; that is what I am trying to do* 

A MEMBER: What is the distjuice or area of your line? 

Mr. Morrison : I call to mind one district now, lin^ of tele- 
phone, trunk lines, carrying eighty-six wires. On the lower 
cro,s8-ann are eight telejihone w^ires and two electric light wires, 
both positive, w^orking side by side^ ten inches apart. Wc run 
out in one part of the city and come back in another. Now 
about the danger from electric light wires. We have had only 
one accident in the cify of Baltimore since the installation of the 
Brush company. This was whore a telephone man was trying to 
steal the right of way t!i rough Davis street. He strung hie wire 
right among the Brush wires, and in hauling his No. 14 steel 
wire down over our wire, he cut through the insulation. There 



Ennst have been one of those grounds, spoken of by Prof. Gray, on 
that drcuiL It knooke*! him over and treated him pretty rorighly. 
That man had no business tliere, or he would not have got liurt. 
Hh explanation wa?*, he '*did not know the damned thing was 
loailed." This was equivalent to saying that he did not know 
tijey were runtnng t)ie elertric li^^ht in the daytime, I m:un- 
tain (hat a properly const ructetl eli*<'trie light wire is not dangerous, 
any more than a pmperly r¥>nstriK'ted bu/^z-saw in a planing-milL 
If you sit down on a buzz saw* you will be sorry for it, nor 
would the buzz-saw be any the worse for it (laughter). If you 
violate all the rules of common sense^ go into an electric light 
place, and catch hold of the two jwles of the macliine, it is 
very likely that something will hayipen to you. A man in 
Butfulo was drunk and wanted to <^lJ0vv that he knew all about 
the electric light business, lie caught hold oF the two posts of a 
40-lig}it machine. It killed him^ the same as a bu2z-&aw^ would 
if ftMjlctt with. 

In taking the electric light lines across a street you can nm 
your telegraph and telephone wires up against them, and you will 
hart DO one if you do not chafe the inhulation off. The weight 
of an electric light wire is so great that it requires additional 
precautions with it. You make stronger arms, and tie wires, and 
do everything neoessary to give greater security to it. When you 
take a lot of No. 14 steel wire, or iron wire, it is light, an<l there 
id not the same care taken with it. Rut the telephone companies 
do nut like the electric light wires above thera. 

The only dangerous case I ever heard ot^ (and that did not hurt 
anybody) was in New York about three months ago. Now we 
all kimw^ how New York busint^s is done. Lines are about half 
boilt, and there is always danger of their getting loose. That is 
the fault of the men who are trying to make dividends — trying 
to reap a crop Wfiire the wheat luts sprouted. Tlicir lines got 
foul, but did not burn up any fire-alarm boxes. It did not do a 
aent^s worth of damage to the Telephone Exchange, but it did 
knock the inside out of the telephone in one of the engine houses. 
There w*ere no ** ten feet long '^ sparks, however. There was a 
balf'column about it publislied in the New York papers. That 
did not fool the public. The trials and tribulations of the elec^ 
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trio light companies never indiK^ them to say a word aboiif 
pet>ple being smothered with gas. Let us hear the rest of this 
businejis. Mr. Hibbard thinks the experience of telephone com-j 
panies is, and he tries to sliow it, that tliere is danger in the tc 
close proximity of the electric light. Then he goes along and 
gives a little adviee. He says: ** We have no desire to place 
impediment in the way of our new neighbor." He is not such"^ 
an uld neighbor liimself. He goes on to say: *' I hold that it/* 
the telephone company, ** has the exclusive right to build it^H 
lines on the partit^ular side of the street which it occupies, but i^^ 
iscertainly discourteous and entirely illegal — *' I do not think I 
will read any more of this letter. Do you suppose that if 
illegal act was committed by an electric light company, tl 
telephone company would let it live? I think not. 

The electric light poles are no more unsightly than are tlie 
wires of the telegraph or telephone. If we are compelled to bury 
oar wires underground, and go to that uncalled-for expense, tbeUj 
I i5iay let all be treated exactly alike, 

Mr, Morrison re.su nied the Chair. 

Mr. Weeks: It seems to me we ought not to pass that matter^ 
over in this way. It seems to me, wdnle we do not want to give 
up any of our rights, we do not propose to be bulldozed out of 
anything. We ought to listen with courtesy to complaints from 
whatever quarter. The telephone companies liave a great many 
troubles, and Mr, Hibbard is probably from among a number 
who have made their complaints by reason of complaints made 
to them by their patnms. I w^ould, therefore, listen with mor^^ 
patience to the complaints of such men as Mr. Hibbard, ^H 

The President: I do not know wliere I have shown any 
impatience. If I say anything at all I must say it in my own 
way, I meant to treat this subject fairly before the meeting. It 
is before you now, and my criticism against the exponent of the 
telephone business is also before you for criticism and action. 
You may take up the matter and suggest remedies, if remedies 
are needed. I know^ of no special remedy now except the more 
perfect construction of your ow^n lines, 

Mb. Hqvey: It Is in my way to hear a great many of theae 
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coni|ilamts, and perhaps no one has been made more impatient 
by complaints founded upon ignorance of elect rical fnvAs than I 
iave been. No one him found it his dnty to liunt down false, 
nialicious^ and intereste<l statements with regard to the danger 
and other difficulties which are said to grow out of electric lights 
more than I have. I never hunted one of these down that I did 
not find an interested motive at the end. Therefore, I can take 
np what the President says. The President was very careful to 
s^peak exclusively of what is said in that letter, and I heartily 
agree with him. Now\, as a journalist, connected with electricity 
generally, of course I have no more regard for one branch of the 
electrical business than another; but I always iind, in all raattera|. 
that the higher I go in the scale of men who are concerned in any 
btisiness^ the more genero8ity and (.isurtesy I find, I want to 
relate one little incident wliich w^ill show, I think^ the issue in 
the mind of at least one man, a very important man, in the Bell 
Telephone matter* When I was Presiileutof the Electric Light 
Company in Boston, something over a year ago, with regartl to 
putting the w^ires underground, I felt that the electric light 
interests alone were not particularly strong, and that it waa I 
possible tliat some other electrical interest might be disjiosed to 
throw us overboard. I went to headquarters and stated the 
ca^ to Mr. Vail, the general manager of the Bell Telephone 
Company. Mr. Vail said to me: "The Electric Light and the 
Bell Telephone Company have come to stay, and they are 
going to stay; and you might say, we are either going to stand 
together or fall together, exc»ept that the latter ig not the fact; 
we are going to stand togetljcr and help each other." I thou.t2jht 
an expression of that kind, coming from the general manager of 
the Bell Telephone Company, w^as worth a great deal more than 
any flippant remark from any understrapper, and I think really 
that is the issue of the great telephone interest- But some man, 
who has some kink of his own, in some small city or town, may 
throw in a bombshell that really doesn't amount to anything at 
alh 

Mr. Wabsworth: I want to say a word or two in regard to 
this niatter. I am not now engaged immediately in the electric 



light business, but it has been, in some years past, my fortune 
to have control of certain lines. I have heard more or less about 

tlie inchnHiuu rot, and I agree with yt)u in what you said about 
its being rot. I have been manager of an electric lighting com- 
pany, and I have liad tlic telephone jw-opk to fight; I have been 
connected with telephone people, and have had electric light 
}M?i»ple to fight. What yon say alx)Ut tlic case of induction from 
dynamo machines is perfectly true. I will go further than you 
went. Some years ago Profeai?or Gray hrouglit out a harmonic 
telephone and e>tabli;^hed a !*yslem of telegni|jljy between Colnm- 
buH and PitUbnrgh. Every telephone man in Pittsburgh and in 
Columbus rai.scil a Inie and cry about Profciisor Gray's instrn meat 
breaking up tlieir telephone Imsincfe^* It has been my fortune to 
txilk over these wircr^ running side by side and parallel with Pro- 
fessor Gray'a invention. Now it is much worse than anything 
tliat has iM-en mentioned here, and yet the jx^ofile of Coin tubus, 
of Pittsburgh, and of oilier cities, did not have any difficulty to 
mrry on telephone business in their cities. The Pan Handle Road 
openited Professor Gray's system. The electric light of this 
country is giving the telephone people to understand tliey know 
that this induction business, whicli they prate so much alxjut, is 
feimply bosh and rubbiah; and, after Ijaving used the telephone, 
any man of onlinary success t*jin talk over this induction, and 
can get along with it* The quic-ker the telephone people take 
back seats, and recognize that the electric light has the same 
rights with them, the better. Now I liave had a long and varied 
ex[>erience with induction in tclcgra[>!i, telephone, and the electric 
light business, and four-fiftlis of this hue and cry about the destruo 
tion and induction fruin electric light, or any source, is simply rot. 
The greatest difficulty I have ex|)erienced with induction has been 
in the telegraph business with thequadruplex instrument Ther^ 
you get an induction that is almost phcnomenah But when it 
comes to the electric light and telephone business, not withstand* 
ing the induction, and the great Harmonic Duplex which is the 
worst thing I ever had U) contend witli, you can talk w^ithont any 
difficulty, and make yourself understood over the wires. 
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The President: The remedy for ihe evils of induction k a 
return Hire for the telephone. That is a cure for it, and the 
Bturn wire eowta very little. Tlie cost is in putting np the first 
^wire. At the present time, those engage<l in .selling telegraph 
malerialB are striving, if poshible, to get telegra[*h lines pretty 
ehejip, about $80 a mile. That is not rau^h to [>ay for getting 
rid of induction. 

Mr* Sperry: I wish to say something regarding this. I 
have had some experience, niasinuch m the biirniug of one 
^ telephone instruraent was attributed to our Hue. I searched 
"very diligently for tbe cau^, and er>uld find no cross between the 
telephone wire and our line whatever. But, on looking care- 
fully^ I discovered that tht^re was a cross between the tclegniph 
line and our line and the telephone instrument. The telegraph 
line having a grounding and the telephone line also being groumled 
completed theeireiiit* This was near the terminal of a long line, 
which required a large dijstance of extension ibr battery. The 
telephone was bunit out by means of this. Now, I think it is 
the duty of every elec^tric light man here to U8e all his knowU 
, edge in overeoming tlie idea that tlie pubb'e ticem to have with 
lizard to the extreme danger of electric light wires. While they 
are dangerous only under peculiar circumstances, they are far leas 
dangerous than many things we have to cijntend with, and many 
^tliings which we us^e every day, and which we eonsiiler nut dan- 
geroQfi at all. The Chairman, in liis remarks regarding this 
pqueslion, spoke of telephone lines coming down and cutting 
^thniugh the insulation of electric liglit wircH. Now, I winli to 
my, that, in Chicago, there 18 a telephone wire which had cut 
through the ins^ulalion of an eleciric liglit w^ire. Even after 
the telephone wire hud been grounded, it could not have hurt the 
telephone instrnment, because here we are under rigid inspection, 
bflDd many thanks for it. We are obliged to make our lines w^ith 
one leg g*>ing to the ground, and I think it is the exfierience of 
every electric light man here, that nine-tenths of all the danger 
through the electric light line is from the foct that the wires 
become grounded in their ordinary use. Therefore, I would say 
the great panacea for all this difficulty of tlie telephone and 



telegraph lines would be the eradication of all the ground in oar 
lineB. 

The President; The Chair de^irea to state that It is almost 
impossible to give perfect insnlation to any electric light plant 
that will al>solutely carry out tlie idea which the gentleman sug- 
geBts: that is, to have no escaping current from the liue into the 
telephone or telegrapli wire. The machine h stit, say, on an iron 
bed. That iron be»i is set on timber?, and the timbers are set on 
concrete as a general thing. That is alwut it, isn't it? 

A MEMBER: Most generally. 

The President : So much for the machine. The lamps are 
placed ujTon poles or brackets. Between the iron frarne of the 
lamp there is a portion of it wliieh is charged aud exposed to the 
action of the atmosphere. There is direct communication through 
dampness^ which accumulates on the poles and the arm, or on 
whatever it is hung, thouce to the ground^ through which it 
partially scapes. With the present condition of hanging lamps, 
I do not know of any plan to obviate this difficulty. I would 
like to ask Professor Gray, if he bears me out in this? 

Professor Gray: It is very difficult to insulate a current 
of such high tension as arc lights carry. It may be grounded 
and not he known until a wire drops on it, because the electric 
light will still work witli the metallic circuit, even after it is 
grounded, and when another ground is made at some other point 
the iMii'T wire will fall out, if tire cln'trie light wire is tbor- 
oughly tnsulaLed. It is not often tlje case that there is danger 
from the wire dropping on it. As I must go in a moment, I 
will say that there is a great deal of truth iu what has been said 
in regard to induction, etc* However, I would agree to fix up 
wtiat I call a bumblebee's nest. It is very difficult to talk where 
there is induction. On Broadway, in New York, which is the 
noisiest street in the world, you are compelled to raise your voice 
to a liigh pitch iu order to be heard by the pei'son you are ad- 
dressing. It is just so with the telephone. If there is a great 
deal of induction from other wires, you must raise your voice to 
be heard. You can do tt in mast aises, I admit ; but, after all 
that can be said on the subject of induction, the difficuhy is with 



the telephones. Now, the^e two enterpriser, as has been remarked, 
have come to stay. The telephone is one of the things that id a 
necessity. So is the elcrtrio light. The interests of gentlemen 
who are iDterested in telephones ami electric lightBare eomraon. 
That wiiich is good for the one is good fur the other, beeauj^e 
yoa are furnishing the ^ame customers. Your electric light cus- 
tomers are using tlie telephnnc, and vice versa. The thing we 
must do is to so arrange the circuits of both systems, I care not 
whether overhead or underground, that there will l>e the least 
possible interference to both. In tliat way there will be the most 
effitaent service to tiie public. I would also suggest this. J^othing 
16 }>erfected in a day. It has taken the world a long time to 
understand electric science lu its present status, and it will lake 
a still lunger time to become perfect in all these things. Every 
year will show pmgress. We will have more electric light 
planiBy more telephone stations, and, at the same time^ we will 
have a station for taking observations. Let there be a competent 
man, whose business it is to trace any unusual phenomena to the 
cause and know the facts. Facts are what we want. We do 
not want somebody's tlieory about it ; we want to know the facts 
as far as possible. When we put thase together, we can ascertain 
the cause, and how to avoid trouble. I suggest that we form 
gome kind of an organization. There are gentlemen here from 
all parts of the United States. Let us have some organized plan 
to make observations. It will not only be a help to the growth of 
your own businews and your own interests, but a contribution to 
science that will Ik? vahiable for all time. There is not a class of 
people in the world who have a better chance for observation, 
and can furnish so much in the way of getting new facts in 
relation to electric science, than the men who are in the elec- 
tric light business, telephone business, telegraph business; in 
all departments of Electricity. They leave far behind the 
Professors who acknowledge they have to come to ns now to get 
their facts. They are tlie only teachers who can teach those who 
are in practical work, who are delving in these things, and 
making observations all the time. We can, by proper observa- 
tion, be a great school* and, at the same time, carry on an im|>or- 



tant branch of biisine^. I simply throw this out as a 8up^e$tk>n| 
Mr. Pivi^ident, and you can get it into mm^ organized shape. 
(Applause.) 

Mr. B^iWEX moved that when this Convention adjourns this 
aftern(X>n it a<ijourn uutit to-morrow morning at ten o'clock, 
which niudon wtus seconded. 

A MEMBER : Can't we Iiave an evening session? 

The President; There are gentlemen here from all over the 
country, who cannot stay here loiitr, Be.^idci?, in the way we are 
progreissing^ we will not get lialf tiiruugh the lis>t. 

Professor Gray: Allow me to make a suggestion. Instead 
of liaving a general session, would it not be well to spend the 
time in eomniittee work? We can do a great deal more in some 
organized way to present topics to the Convention^ and we wuU 
get through a great deal more business in the same length of time. 
It ocx'urred to me you might in that way do more by not having 
a regular evening se*i8ion. 

The Phi-;sii>ext : That is a good snggcstion. 

A member offere<l as an amendment tA> Mr. Bowen's motion 
that when tfie Convention adjourns it adjourn to meet ttiis even- 
ing at half- past seven o'clock. 

The amendment Wiis carrie*!, and the motion as amended 
adopteiL 

The President: The gentlemen will remain in their seats a 
moment. Mr. Bowen is preparing a motion to have a committee 
appoiiiteil, to which this question, which has just been discussed, 
shall be referred for further light on the subject, 

Mr* Bowen moved that a committee of three be appointed 
by the Chair, whose duty it shall Ije to submit this question in as 
concise a form iis (Nissible, with sucli suggt^tions m they have to 
make, to the Convention to-morrow moniing, or this evening. 

Tlie motion was adopted. 

The Cluiirman appointed as such committee Profi^sor Gray, 
Mr. Bowen, and Mr. Curtis, 

ilR, Brown : Professor Gray lives in one of the suburbs of 
Chicago, and 1 understand he has gone home. 
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Thk President: I iL^keil liini to remain until evening, and 
h€ said be wnukl probably do «50. 

A MKMBERi He may be biick a^j^ain. 

TuKPHESIDE^T: I will appoint Mr. Brown on that commit- 
tee aa alternate for Mr. Grav, to act with him if here, and for 
him if al)^ut. I would like to have an intelligent report ou 
tJje subject. The thing to be done i» to take up the complaints 
ID Mr, llibbard*8 letter, aiid such other complaints m we may 
have before U8, and treat tliem us their im[K»rtan(H^ demands. 
What vrc want to get at is a remedy. The next subji^jt on our 
list is* ** Elcf^tric Light by Water Power" — Mr, George B. 
Fletc^^er, of Dixon, Illiuoii?. 

Mr, Fletcher: It is more for the purpose of liearing the 
theory of other members of the profcissioo tliat I arise. I know 
mynelf about my own experience. I has'eonly a small plant. 

The Presidext: We would like to know what k!n<l of ma- 
chinery you use? How much le.si* it costs to make light by it than 
il would if you used the steam engine? What success you meet 
witli? How steady your power is? That will give you a hint. 

Mk. Fletcher : I do not know about the cost i>f steam power. 
I know about the cost of running my own plant. It costs me 
about $2*50 a mouth to light a ten-lamp circuit, including the 
interest on the investment. 

The President : What do you pay the engineer? 

Mr. Fletcher: TJie Lord is the engineer. 

The President: You mean by that you do not have any 
engineer? 

AI|{, Fl^fiTcHER : No, sir; we start the machine and let it go. 
Then it takes care of itself. 

The President: That is, you put up the gate and let the 
water run on it, 

A MEMBER: You have a turbine water wheel? 

Mr. Fletcher: I have. The wheel was Ixjught seventeen 

yeare ago, and cost §1250, We are bothered &<imeLimes alxait 

high water. This octnirred only onee, last January. As the 

.fiver rifiea it gives back-water. During that time I had to cut 
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out about half my lights. I selected customers that had gas in 
their storc% and they lit the gas. 

A MEMBER: What kind of a governor have you on yoiir 
mat^hine? 

Mr, Fletcher : I have no governor whatever. I took it off. 
I had a Rwkfonl governor. 

The Pkesident : Ihm many liglits are you running? 

Mr. Fletcher: Seventeen h'glits in stores, and three lampa 
on the streets. I get my eiirbons for §15 a thousand. 

The Preside.nt: Where do yon buy them? 

Mr. Fletcher: At the Buffalo Electric Works. (Laughter.) 

The President: That is the best information wehave^truck 
to-ni^bt. 

A MEMBER: Are your lights stciuly? 

Mr. Fletcher: I claim we have the best lights. (Laugliter.) 
They are ealltMj semi-carbons. They are guaranteed to burn six 
hours. They take less power, burn later, and light easier and 
better than any other kind. 

The President: How long are they, and of what diameter? 

Mr. Fletcher: They are copper coated, 12 inches long, yV 
diameter. 

A MEMBER: Whnt satisfaction do they give your customers? 

Mr. Fletcher: To the customers it doesn't make nnich dif- 
ference. They can't telb 

The President: You use ^^ 12 inch copper-coated carbons. 

Mr. Fletcher: Yes, sir. 

The President: They ought to burn mx hours. What 
dynamos are you using? 

Mr. Ft.etcher: A thirty-light Van Derpoele dynamo. 

The President: It may be that is iK'tter than the lirusb, 

Mr. Fletcher: Yes, sir. I will further state, speaking of 
carlx)us, I have trietl them all. I Iiave had every make. I do 
not use lliem in winter, when it is required to run more than six 
hours. 

The President: Then you use one a half-inch longer? 

Mr. Fletcher : I use the same an inch longer. 



The Presidekt : Do you burn up tlie 12 inches of carbon in 
six Lours? 

Mr. Fletcher; Yes; as a general rule you can use it from 
toj> to bottom. 

The President: Then you use 9 5nche« in six hours* This 
leaves about one-third. What force do you eraploy in the works? 
You do not use an engineer, but you must have some person to 
handle it? 

Mr. Fletcher: I run aplaning-mill. Itco^its meonty $16a 
mouth for the care of Uim[»s and attentlance on the machine. The 
attendant is one of my operators, and he has notliing els^e to do 
but to sit in the place, and when the time eoraes to ^but down. 

A member: I would like to aj?k the gentleman, w^hether he 
hm any interest in the company manufacturing that carbon? 

Mk. Fletcher: No, sin (Laughter.) I am not here to 
!k)vocate carbons, but I was requested to state what tliey are and 
I did so. 

A member: How long have you been running these lights in 
that way? 

Mr. Fletcheu: Since the 12th of November, 1883. 
TiTE President: Have you always bought carbons at $15? 
Mr, Fletcher: No, sir. I paid $6.50 a hundred for the 
first lot. 
A MEMBER: Are these just as good as the first? 
Mr. Fletcher : They are lietten I would like to bear other 
gentlemen , if they ca n m a kc as gnoiJ a showing as I do. ( Laugh ter.) 
Mr. Randolph : Mr, President, I want to state, in the start, 
that tlie Foreift City Electric Ligtit Company put in a 20-light 
chine, which we operatc<l with a 42-iiiicb Leftel wheel with a 
8-foot head. That gave us about 20 horse- power. We found 
in operating our lights that we had a great deal of trouble; that 
iji, the lights would not always be steady. The only way we 
could account for it was, tliat w^hen the mills on the race shut 
down, there would lie more power than we wanted. We also 
found, after a certain hour, when others were shut down we were 
going faster. We then put a governor on our water-wheel, and 
when a UiSt was made we found that our lights ran as steadily 
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and satisfactorily asnrc lights will run. We paul $1 per ilay for 
the wlicel, tweiity-fiix days to the month. Outside of that the 
only hel|i we hatl was one man, who in the daytirae put carlxin 
in hifl lamps fully half a mile froai where the power wa^ located, 
and then in the evening, after he startetl np, he would go around 
his cirouit two or three times and see that everything was all right. 
The remainder of the time he w*ould he where the machine was 
located. I think, when you can get steady water-power and not 
be troubled witli back water, it is the chesipest and best mtxle of 
running the eU'ct ric Irglit that I know of, and we have had expe- 
rience with both water and steam. After running some four 
months we increaf^ed our phint from twenty to sixty lights and 
then put in a 40-1 ight machine. We could not get another 
wlieel, and the consequence was we had to move. At the end 
of the four ninnths we declared a dividend of seven per c?ent- on 
the 20- light rnnchine. 

Amembkr: How much capital? 

Mr. Randolph : Our capital sti»ek was $10,000, and the plant 
cost us 95000, We paid seven per cent on $50<J0 f^^r four 
months. There was a little surplus besides. We tiicn put in a 
4CMight machine and put on steam power. W^here you can get 
water-power it is the cheapest mode of rurming an electric light 
and the mn!*t Fatihtlictory. Onr governor worked the water 
wheel perfectly, although the depth of water varied sometimes 
from six and a half to seven feet, and then w^ould fall as low as 
four feet. This made no diff'erence. It was not so much trnolde 
as steam. 

A MEVfRER : I would like to ask what governor you are using? 

Mb. Uaxdolph : It is maunl'ncturfHl at Rm-kford. The name 
docs not come to me just now, but I can find out and let you know. 
We tried two or three others before we tried that. It is the best 
governor we <xiuld get* 

The pKf'>HDEXT: The Chair will appoint a committee to 
report to this Convention the cost of a 100-Ught plant run by 
water. Ttjat will give us something to go on, based on the 
experiments wtnch have already btvu made. I will appoint on 
thatct>mmittee Mr, Randolph, of Rocklbnl, Illiuois^ Mr. Fletcher, 



nf Dixon, Illinois, and one other gentleman who is fnmlltar with 
machinery, Mr. Jacol>s, 

A member desired to have a coramiltee a|»pf»inted to make 
some calculation in reference to steam. 

The President : We have not come to that husiness yet, but 
it h a p:<Hxl idea, 

A member: a 1CH)-Iif^ht plant with eteanij, gi%ving the pDonds 
of coal insteail of the price. 

The Chair then appointed S, S. Thatcher, J. B. Fleisheim, 
ami W* A. Hamraett. 

Mu. Lewis : Do you tldnk it prudent to appoint a committee 
to make a statement here of the exact cost of a plant and the 
exact cosit of opemting one? There are com pan iew that are 
meeting with considerable opposition in collec»ting their rental. 
The cfmsnmers think they are making 100 )>er cent, on the in- 
vestment, and it seems to me that it i^ for the nitcrest of all those 
who are operating electric light plants to keep the ci)s?t a secret, 
(Applause.) It strikes me that way. You cannot get the cost of 
manufacturing gas* They will tell you they are h>sing numey. 

A MEMBER: I tliink the l>est way of convincing renters of 
elci'lric light h to show them the figureii. 

The Pke*;idemt: I would say to the gentlemen, this action is 
upon the idea that this Convention is held with o|>cn doors for 
the purpose of securing intorniation for our own government and 
la show to the general public we do not charge an excessive price 
for our product. As manager of the Brush Ele^lric Light Com- 
pany of Baltimore I am familiar with these details, and I do not: 
fear scrutiny into matters of management and charges. These mat- 
^ ters, how*cver, are in the hands of the Convention, and if any steps 
'are taken here that meet with a protest, llien ihey become the prop 
crty of the Convention to he disjmsed of as it sees fit. If this 
report is to be marie to the Conveorion with closed doors, all right, 
but we ought to have tlie information. 

A MEMBER: I think the report should be made with closed 
doors. If the whole proceetlings of this Convention are to be 
publiabed, people would say at once, we ought to fnrnisft electric 



a^*k 




light at $2.50 a nioiith according to the figures of our friend 

from Dixon, 

The President: TLey wil) have to go to Dixow to get it, 

A MEMBER : We want this gentleman to come to Racine if he 
can buy carbons for $15 a thousand and employ an engin^?r at 
$15 u month. 

Mb, Brown: We will. The Lord furnishes the engineer. 
You can^t bring the Lord to Chiaigo I 

A MEMBER : He seera^ to be nearer Dixon t!mn Racine. It 
seems to me, Mr. Chairman, tliut it is entirely im[)roiier to make 
the expeu!*e of operating and building electric light plants 
public. I seriously object to tlmt m a member of this Conven- 
tion* There h no busine^ss man in this Convention in the city of 
Chic^o, nor in the United Stat^, who will publish t!ie expense 
of the article he is niannfactnnng. It is unwise. Pet^ple now- 
adays think that if the manufacturer is making over tive per 
cejit« profit on the ciipital invested^ he has a Ijonanza. It makes 
noditicrence what tliat article may l>e. Five per cent,, the far- 
mers say, is sufiieient, and tlie consumer says five [ler cent, is suf- 
ficient and everybody else that consumes electric light will say 
two per cent, is enough. 

Mr. 1jALI>win : It seems to me, whatever may be the pro- 
priety or policy of publishing sncli statements, the work assigned 
to this committee is surrounded with so many difficulties and 
embarrassments as to make it impracticable to bring in such a 
report as will be valuable to any of us. In Baltimore you may 
jmy $3,00 a ton for coal, and my friend in Kansas City may pay 
$1.50 for et>al ; we cannot compare notes. His plant will be 
operated nuieh cheaper than ours. If this gentleman buys an old 
saw-milt out in the country and runs it as a saw-mill at one end^ 
and an electric-light factory at the other, it is not an electric 
plant in the ordinary acceptation of the term. It is not such a 
plant as would be put up in the city of Cliicago. You can start 
anything tliat I know of, an electric plant or any other kind of 
machinery by water-power, but tla^e is no w*ater-power in Boston, 
no water-j>ower in Baltimore, none in New York, none in Phila- 
delphia and none in Chicago. I think that if I lived in the 



country by the side of a etream and started an eloetric light plant 
by utilizing this water-power at night and running my saw-mill 
in the duytime, I eoald inrike rnoney out of it hy selling my light 
at a very low pric'e* Prolmbly you wtmid l^e eom pellet 1 to sell it 
at a very low pricxj in oitler to introduce it into a small place of 
that kind. Perhaps it could not be done in any other way. But 
it doe:? seem to me die dil3erence in the location of the-^e different 
orotmizations is so great that you cannot make this rejRyrt in such 
a way as to be nf any value to its. In Pittsburgh and in Wells- 
bnrg, West Virginia, they run their engines by natund gas. Tbe 

'Ixinl makes the gas as the Lord furnislic^ tins man with an engi- 
neer. He sends it down through wells. The people tap ihem 

' welU and draw the gasout, «et it on fire and run thefr machinery 

Fthat way. You can't do that in Baltimore* It seems to me if we 
fipend our time in that direction we will not accomplish a great 
Jeal. I put the case this way in addition to tlie ol>je<'tion made 
t>y the geutlemao on the other side of the house, wliieh may or 
may not have any valid force. It is true most people do not pub- 
lish tlieir business. So far as I am wnceroed I have no secrets. 

1 1 do not get my carlxms for 5^15 a thousand, and for tliat rea-son 

fl canoot make light as cheap as this gentleman. 

The President: In Hm^hester they are able to sell light at 
forty-five cents, while in Baltimore we charge seventy cents, and 
cannot get rich at that price, Jv<x'he^ter uses water-power, Balti- 
more steam-power. There are on tile in my office to-day, in Bal- 
f' ipplications from two citizens, in which they ask for the 

* ^ ^ 1 1 lent of water-power. There can be no injury done in 
endeAVoring to find out the relative cost of steam power and 

L water-power. I think it quite an important matter. An objec- 

fffon has been made to the appointing of this committee. Shall 
that objection be sustained? If sustained, the appt)iutment of 
the committee is revoked. 

On the question being put to the Convention, the objection 
made was sustained, and therefore the appointment of the com- 
mittee was anulted. 

On motion, the Convention adjourned, to meet at 7.30 o'clock 
in the evening. 
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EVENING SESSION. 



Tlie Convention was calleil to order by the President at 8 o'clock 

on tlie evening of February 25tlii 

The President asked Mr. Brown whether he was ready to 
report from the Committee on Induction, and Mr, Brown replied, 
"He would report the following morning." 

The President: I havejui^t been iaforraed by the ehatro 
of the committee who were to act in conjunction with Profe 
Gray, that, while they Imve formulated a reijort, they desire i 
time to consult Mr. tiray, he being alx^ent from the city; ther 
fore, we will take up the rej::nhir order. We will now take ut 
the question of *'The Best Modes of Connecting Dynamos wi| 
Power," The Chair is ready to hear from any of the geutleme 
who desire to speiik on this subject. 

Mr. Brown desired to hear from Mr. Stewart, But M 
Stewart was not present. 

Mr. Ide: I win give a little of my experience. We havfi 
eight twenty-light maehincB, with two engines; we have 
driving-wheels on each engine; we belt directly on the machine, 
running one belt over the other, with a nine-inch pulley and an 
eight-inch belt. On the top of the first machine is a second, 
further back, straddling the first; it occupies very little spao 
au<l makes it very compact. We have been operating it in tha 
way fur two years, and it gives great satisfaction and excellent 
results. One important matter in Ixilting up is, to make it reliable 
without much fricliou or too much slipping of the belts. 1 would 
like to hear from those experienced in IV ict ion -clutches. I think 
it is desirable to have machines that can be stopjKx] and startc 
The otdy objection we have to the »Ienney machine is, that we mus 
stop the engine to get a belt out of the way ; it takes some time, 
a minute or two, to do it; but, if there were a friction -clutch 
arrangement, when the machine is out of order it oould be stopped* 
There is another thing we have that is very convenient. WhU 
running four machines, we use only three ; we ha%'e four rnouii: 
with binding-posts all running to the switch-board from 
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ach!ne, la case a machine buros an armature on short circuit 
we can cut another in without Btoppiug or the lights going down. 
It requires only two or three seconds to do it, and I think it is a 
very convenient arrangement I wmII state we are running four 
twenty-light machines in a circuit* I would like to hear the 
method of getting up the machine and counter-shaft disc^ussed, 
I saw an arrangement in Philadelpbio, whicft I think wad a very 
good one, connecting the dynamos. They use<l counter- 8 hafts, 
Ijow^ever. 

Mb. Stewaut: There are many different and many good 
methods. It, depends much upon circuinstanees. 

The President: Tell us what in your opinion is the liest 
method. 

Mr. Stewart: Where you can belt directly from an engine 
and can get good frictitin-clutch pulleys, it is a very good thing, 
but I have not had very good luck. TIjere may be some very 
good ones. 

Mr* Ide: I have always been afraid of them* If there are 
my good ones, I would like to hear from them. 

Mr. Stewart: We have some pulleys that work very well. 
I like belting directly from the engine to the counter-shaft. 

The President: Tlmt n^eans from the engine to each dynamo, 
or from the engine to two dynamos. 

Mr. Stewart: You can arrange your dynamos on sliding 
carriages and arrange your belts without much difficulty. That 
has been the most sui-ccssful plant in my cxiK^rience. 

Mr. Wkejcs: My experience has been also the same. When 
I finpt tfH>k charge of the plant in Kansas City we had not only 
a shaft but a counter-shaft. We have since abandoned wholly 
the counter-slvaft, with a saving of twenty-five per cent, in power. 
We are planning now to abandon the shaft, and by so doing we 
expect to save probably about ten or fifteen per cent, of our 
power. I tJiink that the advantages of belting directly from 
the dynamo to the engine-shaft are oljvious to every one. I 
would like to hear from some one who has had some experience 
with dynamos on the same shaft wilh the engine, without the in- 
tervention of any belt whatever. I have heard thai machines' 



have been successfully run that way. I would like some ioforraa- 
tion about that. 

Mr. Sperry : While we are considering the beltiDg question, 
I would like to say a word. I find in my experience that a per- 
jiendicular belt should be avoide<l if ixjssible. Then another 
thing. In the conatrm'tion of small engines where a high rate of 
speed is required for the pulley, I <ind it k a disadvantage to use 
too big or too thick a belt* The centrifugal action of the belt 
tends to throw the same away from tlie pulley and detracts to a 
largeextent from lis driving qualities. This is, of cour^se, counter- 
acteil by the weight of the lielt on a long stretch, byt where yoa 
have a .short Htreleli between the engine and dynamo, and a high 
rate of speed, you will find the centrifugal action of the l>elt will 
throw it away from the pulley and the adhering qualities of the 
belt are less. 

Ma. Badger: I would like to have Mr, Weeks tell his ex- 
perience in running dynamos from the shaft. I would like to 
hear whether he has luid any ex|>erience witli clutchesy and his 
mo<le of operating them. We have L>een intending to put a shaft 
in our plant, and we have investigiited the shatl and IViction- 
pulley question to quite au extent, and I would like to get the 
exprei^sion of Mr. Weeks ou that subje(!t. 

The PRESIDENT: I uiidtrstand the question of Mr. Weeks 
to be: Have you ever useti gearing instead of belting? That is 
the question you desired answered, is it not? 

Mil Weeks: Yes. For instan<^^, usiug a belt and having 
one counter-shaft bolted to the floor with a driving engine with 
a friction-clutch pulley on that t^haft to erouomixe rtMjm* 

The pRESiDEKT: I csiu tell you something ab<)Ut that, per- 
liaps. When the New York company was first starteil they used 
k single pulley on the dynamo. They also used shafts and counter- 
shaft**. After going along for about a year they abandoned all 
that and adopted a new in.side gear- wheel. You uiulerstiind 
what that means witliout explanation. All the belting they have 
18 from the main driving sltaft to the machines. This shaft is 
driven from a pit engine-room by gearing the balance-wheel of 
the engine on to the main shaft. In Philadelphia they started 



with 16 engines and 16 dynamos, an engine fur each dynamo, 
and belted direcrtly from the engine to the dynamo. Tliey carried 
that out until they liad the opportunity of makintr tHiniparLsons 
with other companies which pursuctl a different efiui'se. Then they 
abandoneti the small engines and put in two engines of 250-horse 
power each, driving to a main shaft and belting from the main 
shaft down to the machines. They got that idea from the Balti- 
mure station. When we started in Baltimore we paid sixteen 
Uiousund dollars for a lineshaft, 96 feet long; 3i at one end and 
4 J at the other, Hpiipped with frietion-clutch pulleys enough to 
drive 22 mai'liines, large and small. 

We had the best pulleys Poole & Hunt could make, and 
they had full knowledge of where they w^ere going and into what 
service. We run them with the Frisbie eluteh for two months, 
al the risk of the life of every man who attended to that line 
abaft. On one occasion a chunk of iron flew^ out of tlie faw of 
this elutch-pnl ley wx'igiiing forty-six poiindg. We had pulleys 
seven feet in diameter, and these were running three hundred 
revolutJOHB a minute when that piece of iron tlew out. After 
running these clutch- pulleys eleven months, we liad found no 
solution of the difficulty except to go back to the old-fsiMhioned 
plan — a bniad driving-pulley on the shaft, with tiglit and loose 
pulleys on the dynamo. This Frisbie friction-cluteh pulley, 
i»up|H»hed to bo the best clutch-pulley made, is notgmjd tor electric 
light service — at least such was onr experience^ The experience 
of the past four years has taught me that the safe and econoniitnl 
plan, that which saves your Iwlting, saves your machinery, gives 
you a cool shaft, lets you sleep at niglit when you go home, is the 
old-fashioned tight and loose pulley. 

Now, the question of large engines and small ones comes in at 
this point. The Philadcli^hia company does not buy any more 
fitnall engines. It has just put in a large Corliss engine, and 
drives the same as we in Baltimore. Compare the co.^t of running 
SIX engines of lOO-horse power each with that of one engine of 
600-borse power, and you will find the diiference between running 
a large engine antl small engines. 

Mfi* Yarboeough : Some of our Board conceived the idea that 
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we can put small cngm^ in our works at a much less cost, and a 
murli greater saving of power, than the one we now have, which 
is 120-horse power. We want all the information on that point 
we can get; whether to diseanl tlte r20-horse power engine an*! our 
line of shafting and pulleys, and put in small engines^ or stick to 
our present engine. 

Mr. McDonald, of Fort Wayne: From my experience, I 
am deciJedly in favor of the small engines. At Peru, in this 
Stale, over a year and a half ngo, a plant for something like 165 
lighliS, with two large engines antl two large boilen?, was put in- 
After running a short time, we found we could not make money 
running that way; so we put in small engines. We had no dif- 
ficulty njakiiig steiini. The company lia*^ rieelared a good dividend. 
We have also liad the friction-clutch pulleyjs that yon referred to, 
anJ they were all friction. Everything about them was friction 
so long as they stayed there. About the same time there wasi a 
plant jnit in at Logansport, with a ItiO-horse power Corliss en- 
gine. Tliey are driving 110 lights. Their friction-clntch pulleyg 
would nr>t work* They took them off and put on the ordinary 
pulleys running to the counter-shaft. At Danville, we are run- 
ning two ice engines belting directly with one machine behind the 
other. We have four pulleys and eight machines. The reports 
we get show more loss belting that way than belting from a 
connter-shaft. The same is true at Fort Wayne. We started 
there with one large engine, which we still have in use, belting 
from a counter'shaft. In our increase there, we have put in small 
engines. Another advantage I claim for small engines running 
directly is, that there is no piece of macliinery so perfect but that it 
is liable to accident; and if your entire plant is driven by one en- 
gine and an accident occurs, all your lights are out. If you are 
driving from a large number of small engines, all are not likely 
to get out of order at the same time. One portion of your lights 
may go out, but, as a rule, if you have pletUy of jwwer you can 
stretch it out on the dynamos and give them hght. This is my 
experience, W^e are decidedly in favor of the small engines, both 
as to economy and cleanliness in every respect. 

A MEMfi£R : 1 would like to ask Mr. McDonald if putting in 



the small engiues has made any difference? — I tmderstaud you 
are runDing the lar^e eng^itie and counter-shailt and the small 
engines belting directly. What is the ditferenoe in fuel? 

Mr. McDonald ; The small engines develo|KHl more power to 
a pound of coal, considerably more, than a large engine does; but at 
Danville, where weare running two small engines belting dire<::tly 
with alM>ut the same muuber of lights, we run witli about one- 
eighth k'ss fuel than at Logansport with a Curli^is engine running 
from a counter-shaf t. 

The President: How many pounds of coal and what kind 
of coal are rt^quired to make one-horse power for steam ? 

Mr. McDonald : We use coal at about :$L50 a ton. It takes 
mx pounds of that for a horse- power. We use the onl inary boiler, 
but it is set differently. Tlie boiler is set on a return flue passing 
ander the back thr(»ugh the boiler and over the top of the boiler 
with a stack at the rear instead of the front. That is an idea 
connected with our company. I do not know whether it is worth 
anything or not. 

The Puesidknt : Do you use bituminous slack coal six pounds 
per horse* power per hour? What docs the coal coat? 

Mr. McDonald: §1.60. 

The Pre8IDENT : Wliat does good coal cost ? 

Mr. McDonald: You can buy ordinary soft coal, probably 
the nut. at $2.25» and lump §2.75 to $2.95. 

The President : That is what you call steamboat coal. Where 
is that place? 

Mr. McDonaj^b: Fort Wayne. 

The President: Now coal casts us a little more than that. 
We use a return tulnilar boiler, 12 feet long. We are now put- 
ting in Ijoilers 16 feet long, and in tlie short boilers we are burn- 
ing this kind of coal. We burn in our works anthracite screen- 
ings, the dust which is the refuse at the mines. We buy it at 
10 cents a ton, and it costs us §2 to luiul it to Baltimore, which 
stands us $2,10. We buy some stuff from the coal yarf at about 
$1.50 a ton. Three tons of anthracite stn'eenings are mixed with 
one ion of slack bituminous coal. This is the sort of fuel we use. 
Three and a half pounds of that trash per horse-power per hour, 
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are ased. Our boilerg are shorter but of the same diameter as 
yours. They are set with the Jarvis furnace. 

A member: What engioes do you use, and what is the style 
of your furnace? 

The President: We arc using the Buckeye engine, and the 
ordinary return tubular boiler with the Jiirvis furnace. The boiler 
b 6 feet in diameter, 12 feet long, with 119 three-inch tubes. 

A MEMBER : May I inquii*e whether those small engines at 
Philadelphia are automatic engines or not? 

The Pkehidext: Ye:?, sir, the Porter & Allen engines. 

JIr. Weeks; Unless my memory fails me, Mr. Law, the 
superintendent of the company in Philadelphia, told me last fait 
that they were pretty well sjitisfial witli the 250-horse power 
Corliss engines for large work, but they thought that liereafter it 
would be betiQT to put in small engines of the Porter & Alleu 
make. It is [Kyssible that I am mistaken, but that has been my 
recollectiou all along. If you have setm him since you know 
whether it is so or not. 

The President: Yes, my knowledge of the Philadelphia 
Company is just as I have given it to you, They first used the 
Porter & Allen engine, and then put in a large engine. Since 
then I have not beard from them, but I will call up a gentleman 
who has just come into the room. Mr, Baldwin, will you give 
the gentleman the information you received from the agent of the 
Philadelphia Company in relation t<i small and large engines? 

Mr. Baldwin; I will say that I am not iM>ssessed of any 
specific information that would justify my making a statemeut 
other tlian the fact that when they organized their company 
tliey orgimixe<l with a small engine. My tin^t visit to that station 
was before we got tairly under way, and I found they had six 
forty-light Brush dynamos running or ready to run j I think it 
'was six. Tlicy had attached a forty-five hoi'sc-power Porter cfe 
Allen engine to each machine, and the engine was running like 
the sheriff Wiis after it. (Laughter.) I met Mr, Porter there. 
He and I eat together — I admire him very much. They did 
look pretty then, as pretty as a picture. They were running that 
way a considerable timCi but when they iucrea.sed their work, and 
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changed llieir station^ ami put it into its present form, they intiTH 
duced a \\ii\T of Corliss engines, I tbink 250-liorse power, each 
oouplefl togetlior, anil they do most of th*^ir work with that pair 
of engine;*, still retaining in place some of these smaller engines. 
I think tliey reganJed their method aB an expensive one — a very 
expends! ve one I thought at the time. While it had its advan- 
tages, it liad very grave disadvantages for a hirge stiUiou. It 
will do for a small station, but not for a large one. To run their 
whole works iu that way was, to my mind, a very expensive 
methcnl, I was not willing in adopt it, and we did not go to that 
extrenu*, altljough our smallest engine was 125*[iors^e puwer, 1 
think they have pntetieally abandoned that system. 

The President: The rejtson I asked an explanation is that 
Mr. Weeks said he had some conversation wilh Mr, Law and he 
eatprfe-st-d the idea that they preferred the small engines, 

Mr. SpEiiJtY: Last fall I spent a forenoon with Mr* Law, 
and derive<l a greal deal of information from him. He took me 
through his boiler-roora and showed me his peculiar arrange- 
ment* He replaced all bis boilers except two with Bahcock & 
Wilcox l>oiIers, They are long boilers instead of sliort ones, and 
are smaller in diameter, each one containing two flues. He ex- 
pressed himself regarding the change of engines- I think four 
of tlie small ones and two large Corliss engiuesj from which the 
plant was driven at that time last fall, still remained* He said 
that something was saved at night when all the pknts were in 
operation, but in the daytime, when only a very few^ of the 
^machines were working, it cost nuMe, and I think it would. But 
he made no statement with regard to the adoption of engines for 
future enlargement, though one point I noticeil ; the dynamos 
were placed on the upper Hoor and the couoter-shaft was placed 
down even with the main floor of the room, there being no base* 
nient, I believe. This he thought was better, owing to tlie fact 
which has been developed here this afternoon. He sai<l the 
dynamos all seemed to be grounded more or less; that is, there 
were oertain leaks through tl»e frame of the machine. When 
, 4hey were set on timbers placed immeiliately on concrete or a 
LitODe foundation J as the case might be^ these timbers became 



atu rated with oil aod became more or less conductors, and the 
ciirrt^ut leaked that way. His last idea was to place them on the 
upper fl*»or, wliit^h is certiiinly a capital fine, 

Mr. Donaldson; I was very mueli interested in tlie question 
of fuel. It is a serious one with us. We pay $6 a ton for soft 
coal, and I will admit frankly I tried the screening!*^ but it was 
not altogether a success. 

The President: Did you use the Jarvis furnace? 

Mr. Donaldson : No, sir, I did not, and that is what I 
want to get pasteil on. The tjuestiou of fuel looms up seriously 
against the profits of the institution, and in considerin|»; it, a ques- 
tion has come up here which 1 think has not Ijceu deliberated 
upon quite as extensively as it should be. We have been using 
three engines, !2oO-horse power each, and one 125-horse power, 
I will say that our experience has been very much hi favor of 
arge engines. Our large engine is a Buckeye, the same as you 
ly your small ones are, set in a line. My own ex[)erience is 
decidt^dly in favor of large engines. Now I want to know pur- 
ticidarly if any one is using a large Corliss engine couneoting 
diret-tly with a machine-sliaft by a jack-shaft and cogs, using no 
intermediate belting at all. We are about to build a new station, 
and we are tliitiking of putting in an engine of tliat style, and I 
would like to have the experience of any that have used sxu-h, or 
an opinion on using an engine of that character. 

The Puksident: I do not think there is anything of that 
kind extensively used in tlie country except at the Eliamljeth 

ation in New York. They attach the main shaft, the gearing 
and Ijelt from that over to a jack-shaft or counter-shaft. They 
think it a success. 

A MEMBER: I would ask the gentleman what he has to pay 
for screenings where he pays $6 for coal ? 

Mr, Donaldson: I have been oflered screenings at ?1 a ton. 

A MEMBEH : If you put in the Jarvis setting you can save fifty 
per cent, on y^mr fuel. 

The PKt^iiDENT: More than that. 

A MEMBER : The same number of pounds of screenings with a 



Jfir\ri8 setting will make the same amount of steam as steam-coal 
ia the ordinary furiiaee. 

Mr» D0XALD6OX: Yon uuderstand screenings is considered a 
total loss by these coal yards. It is simply dast and dirt. 

The President: That is what it is, dust from anthracite 
coal. 

A MEMBER: We desire to know the expenseof the Jarvis fur- 
nace. 

The President: I think the cost is about $175 for a Jarvia 
setting. 

A MEMBEK : We find it saves about onMhird in the amount 
of fuel uiied ever ordinar>' settings, 

A MEMBEU: Can an old boiler be refitted? 

The Pkesident; Yesi, sin 

Mr. Baldwin : The way we do when we make a contract for 
a boiler as we do now for ♦^setting boilers, we get, perhaps, three 
or four specififntions from half a dozen boilermakers and tell 
them we want the Jarvis setting, and tliey make the rest. They 
get the price fmm tin" Jarvis people. 

The President: The Jarvis furnace is a part of the specifi- 
cTatiooH on which the boilennakers bid, 

A member: Do I understand you burn soft coal screenings? 

The President: Weutie soft coal screenings, one ton to four 
loos of anthracite dust. The fioft coal wc use to make the 
anthracite coke a little so it will not fall through the grate bars. 

A MEMBER: You Will find firemen do not like to use strreen- 
ings. 

The President: Correct. We discharged three firemen on 
Laocount of that. We had three or four firemen that could not 
fire greenings until they wore discharged and hired over again, 

A MEMBER: Who has had any experience in smoke burners? 

The President : There seems to be no gentleman to answer 

thatqu^tion. We have not as much use for it in our eonntry as 

^you have out liere where you burn soft coal mainly. The Jarvis 

fumaoe seems to burn the smoke up except in the first starting of 

the fire when we have a little of it. You would not know there 

Linras aoy fire under our flue wheu we are fairly under way. 



Mr* Hammett : In reference to the Jarvis furnace, where th^ 

get tlie groat gain is in setting the boiler further up from the 
grountl, whii-h gives them a chance to burn the gases bt^fore tliey 
pass np the elii nancy, and then in forming a plain Ijed back from 
the wall. Tliey make their form of setting so that it gives a 1 
ter eliance to sweep around tljrongh tlie flues, than it does in tl 
ordinary setting. Most of the boilers force them down to tlij 
grate. The front is made very Uiw. I know tli rough the East 
we used to st^t l>oilers invarial>ly from 27 to SO inches from the 
grate. Any one cjin get a much better result out of it tli rough 
this gection, following that ratiier tlian i^vetting boilers clo«e to ■ 
grate in tlie usual way. That is where the great benefit of tij 
Jarvis conies in. 

Mr. Weeks: I think the gentleman is correct. We have our 
boiler set high from tlie grate, and, witliout the Jarvis setting, 1 
obtain very much tlie result others have iu burning Bcreenings*^ 

A MEXIBEU: I speak from experience both as to the Jarvis i 
ting and otlier settings. I have liandle<l them both and as 
engineer know what thty are piiw.aically. 

A MEMBER : You can mix these hard coal screenings with 
about one-third of coal. That forces up your fire. If yon tak 
the screenings alone, they hack down on the grate and it is im- 
possible to get air through; but put enough soft coal iu with then 
it swelU up as it is burned and keeps the fire open all the tic 
as this gas passing off wants more chance to burn than witS 
hard coal 

Mr, Donaldson: I am interested in this question. I want 
to know if you can get along with tlie natural draft in burning 
screenings, or do you have to use an artitieiai one? 

A MEMBER: You cau get along with a natural draft if it ia 
ordinarily good. A skilful fireman is better than any furna 
you can put in. I will take any furnace and show equal result 
with the Jarvis; if the fireman is careful when he first fires, and 
opens the door to let extra air in to mix with the gases, he 
get as goml results. Firemen are too lazy to l(X)k after thi 
properly. That is the reason Jarvis has been able to get l^ttlj 



;ilt8. It does not r^uire as much air as it does with m(t 
and not having a register for admitting the air, along towards the 
last, am) liefore yon fire again, too much air has been admitted to 
properly burn what gas h corning otK 

Mr. Donaldson: Yon take natural draft, and if not strong 
enough what kind of artificial draft would you recommend ? 

A member: Put a blower on. I put blowcn? in use wlieo 
there is not enoui^h tlmft to draw to advantac^e. 

The Prksipent: When that is done, Mr- Donaldson, you do 
it at the expense of fuel. 

Mu, DoxALDSox: I trieil that until I am satii^fie<1. I put in 
a blower with a draft strong enungh almost to blow the stuff 
off the gratG^ and jstill we could not get as much heuit from four 
bfulers as from one burning good eoah That is our exjK?rience, 
and our Ixulers are 18 inches from the grate. It is not a great 
distance, but not particularly fthnrt. We trietl natural draft, which 
would not do at all, because tljc;?tuff lay flat on the grate; we then 
tried a moderate sized blower, which gave us a nice little draft but 
would not make steam j w*o then tricnl a big blower, which gave an 
mormons draft, burned lf>ts of screenings, and from four lR>iler8 
we had not as much steam as from one with gnml coal, 

Mr. Vax Depoei,e (who was loudly applauded on taking 
Ib^ floor) : In reganl to the admission of electrieal currents to l>e 
in motor power, it certainly is within tlie experimental stage 
yet, but still it is not at the beginning, but rather at tlje end. A 
great many facts have been dcvelope<l in the la^t tWT> years, in 
this oountr}' and al>road, which have shown that eject ricity t^n 
be used as the means for transmitting power, much more econom- 
ically than any motor transmission of to-day. Under favonible 
eircomstances you c^an get a return of 70 per cent, and under 
less favorable eircumstances you can get 50 per cent, any time. 
In a city like Chicagf), an<l a great many other places, where 
there are so many small shops which require two, three, four 
or five hor^e-jvower, and so on, a great many printing offices and 
llie like, needing cheap power, it would certainly be a great 
beaefit to them. Now for four or five horse-power there must 






i 



— 62 — 



md 

I 



be an engiueer, a boiler^ and engine and fuel. And the attend- 
ance for a five-lioi*se power will cost surely 83.00 a day at lea- 
If they could they would get the electrical power to do the sai 
amount of work for $2.00 or $3.00, ajs it 18 clean and would in 
fact be a saving in every way. It certainly would be a big 
advertisement to thi?! electric motor if tliese experiments have 
gone so far and demonstrated beyond a doubt tliat this can l*e 
done. All that is nec*essary at present is to go to work and 
apply the (Kwer to some certain practical purjjose, and it will 
demount rat e<l that it is a succe;%s. 

A MEMBER : Has any method been invented to govern thi 
electric motor? 

Mh. Van Depoele : That has been done almost better than 
any steam engine can be. That Is done in such a shape it does 
not rcqinre any mechanical j^rovernor whatsoever. But really the 
action of the motor i I self comes to be its own governor, so that 
whether it is fully loaded or running empty, there is going to be 
very little more difference tlian what there woukl be in an engine. 
In fact not as much ditference. That is the present btage 
electric motors. 

A MEMBER; Will you please state your ex|ierience in regard 
to tlic loss of power in tmnsmission ? That is in tmnsmitting le 
horse power over a circuit of one mile, A!)out the percenta] 
you get back in the motor, the \yev cent, that is expendc*! in 
driving the dynamo, and what per ccnt» you would get back in 
tlie olher cnri of the motor. 

Mr. Van Depoele : Whether one mile or ten miles it ia 
always the same, provided you have no leaks. You certainly 
must be more careful to have the lines well insulated ; then with 
proper proportions between the generator and motor we can get 
a return of fifty to seventy per cent., never below fifty. We can 
get more than fifty if things are fuvombly circumstanced, w*ecai^_ 
get seventV'five, This I have tested, and stand by it. ^H 

Mr. Donaldson: I want to know if you can run a number 
of motors from one dynamo, or do you have to liave a dynamo 
for each motor? 

Mk. Van Depoele : You can run any number of motors. 
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One does not interfere with the other, provided the generator 
at the other end is made automatic, which it certainly can be» 
That lielongs to a system just as well as when ten or twenty mo- 
tors are running, using their relative power. It takes «o much 
more current from the generator every time tlie motor is doing 
work. It takes less current from the generator, leas power 
necessary to keep it in motion, 

Mr, Weeks: Are you at liberty to state to the Convention 
about the recent invention of Mr, Henry on street railroad? 

Mit. Van Depoele : I do not know whether there is any in- 
v*ention ; simply an application. Mr* Henry projKJses to carry a 
current by means of a projKT tube, and a steel wire drawn 
through the tube. The power will be taken right from that 
conductor. That seems to l>e tlie idea of Mr. Henry. 

Mb, Sperry : I do not know that I can give the Convention 
any information, I am sure, but I agree with the first speaker, 
that the trouble witii the motor to-ilay is want of appliwition. I 
think, if some one would go to any electrician or any of our 
companie^^ and my '* we must have a motor, put a motor in our 
place, w*e will pay money for it/' I think we would get onCy but I 
think that the success would be a matter of very much question. 
The matter of supplementing the stations, especially in hirge 
dttes, in the summer, by motors whicli will run an evening, is a 
question which has oanipied important attention. It certainly 
18 verj' possible. It is known tliat, in summer, a demand for 
light drops off to a c*ertain extent. There has quite a large 
demand come to my notice in this city, which, I think, will be 
well supplied this coming summer, 

Mr. CtTRTls: The Brush Company of Cleveland is to-day 
running, not m an experiment but on a- regular com mercinl bisis, 
street cars on a track of a mile and a half in length. Work has 
been taken up by our leading street railroads, having made a 
tliorough test of it, and it has been running something like nine 
months. It has given perfect satisfactionj running through the 
anow and rains, and the road Com[iany intend to extend it over 
their full line, which will embrace probably ten to fifteen miles 
of track. One dynamo is placed under each car between the 



wheels and that connected with rods ninoing between the rails. 

Tlievse rods are connected by wircsi carried on poles over perhaps 
a mile of wire to the stable of the car Company, These motors 
are Be%^en-horse power. We find a loss in the neigh lj<»rho<xl of 
thirty per cent, as has been etatetl, possibly more, forty per cent 
In other wop Is developing one-horse power will realize sixty to 
seventy per cent, of tlie power. 

The Phesident : I>ck»s any gentleman present know anything 
about this motor? Mr. Van De]Kic!e, do you know anything of 
the principle uptm which it opcrntei^"? 

Mr. Van Depoele: The motor is aljout the same as nny or- 
dinary electric motor, no peculiarities about it. 

The President: I take it, Mr. Curtis, you refer to what is 
known as the Knight-Ben tley system. 

Mr. Cltrtis: A Brush motor in connection with the Knight- 
Bent ley attach ment. 

Mr. Van Depoele: Mr. Hcx^hhausen of New York is here, 
and I would like to hear from tlie gentleman. 

Mr, Hf>etiHAUSEN : So far as my experience goes, and that of 
everybody in the business in Europe, the electric power is a suc- 
cess. On the Continent there are five electric railways ojierated, 
some six miles, some three miles, others a mile ami a half h>ng, 
and one in Irclantl about fifty miles long. 8eiman in Cierinany 
carries liis current in a copper tul>e, which is held up by hteel 
wires. The tulie is about three thtrty-sevenths inch thick cop|)er 
and the diameter is three-quarters of an inch. The cffii'icncy of 
tlie motor is not great. I do not think Mr, Seiman has ever 
claimed any more than fifty per cent, efficiency for it. They are 
made on a false construction, the magnet being too small for 
use. That may be the cause of such a large loss, lo New 
York city they have quite a number of motors driving fans to 
cool offices. 

I saw laist guramer a small railroad on Coney Ii^land runuing 
the whole length of the pier, I think they carried during the 
season about forty thousand passengers at ten cents apiece. The 
plant wtts cheap, cons^utning pcrha^^s .six- horse power. Of course 
there was no leakage, in consequence of the distance being only 



about seven hundred feet. The Daft ffystem has a low-down 
rent and very heavy conduetors, consequently iloes not use 
much current. They use onlinary rails. In wet weather there 
18 a leakage through the^e. The only practical railway so far 
ij]%'ented in this country is the railway spoken of by Mr* Curtis. 
Mr. Van Depoele: They are having at present a raovcraent 
going on in New York by diflereut companien that are invited 
to test their electric motors on the elevated railway ; and in this 
lest the KdiHon* Fields Daft and several other companies will in 
th€ course of a couple of months show the practicability of run- 
ning trains by electricity, and it will add a great deal towards 
Qon firming the practicability of applying electricity m a motor 
power. 

Mr. Curtis: I will ask whether, in Europe, they are enabled 
to run two cars in oppoBite dire<*tion8 at the same time. 
Mr. Hochhauben: Yes, sir. 

The President : Mr. Curtis a^ked the question whether there 
is any electric railway abroad where two trains may occupy the 
e track, running from the same machinery, from the same 
^enrrent, 

Mr* H0CHHAU8ES : On all foreign railways they do that. 
Mr, Curtis: 1 would ask whether they do this by using the 
same current? 
Mr, IIoohhausen: They do. 

Mit, Van Depoele: It does not require any invention at all 
to make two trains, or ten, move on the same line in opposite 
directions. Only, it would not be advisable to have them move 
to^vards each other with much spee<L 

A member: I would like to know m to the efficiency of the 
Field meth(xl ; what percentage of jKjwer they get from that 
motor? 
Mr. Hochhausen : I have never seen it. 
A MEMBER: At the Exposition of 1883 a Field motor was 
there running a railway. They had a 150- horse- power Corliss 
engine running four cars, and the engine stalled, 

Mr. HcKjriUAUSEN : There has been a great deal of talk about 
the Daft motor being placed on a railroad on the Brooklyn bridge, 
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have l>cen only talk 



\o the present 
Tlie Daft motor btis not yet been placed on the cars on tlie Brook- 
lyn bridge. 

The Presidbkt: I suggest to the gentlemen of this Con 
tion that, when the recess takes place in the middle of the 
they will find it very yiteresting and very instructive to visit 
that time the workshop of Mr. Van Depoele. 1 spent two hours 
there to-day. You will learn a great deal about electric motors 
if you go there and examine bis plants. You will get informa- 
tion there you c^inoot get on this floor. 

Mb. Van Depoele: With plea^ure^ I would b'ke to show 
theoi what is to be seen in those shops, 

Mr. Speuhy : In regard tu the snl)jcH?t of raotoi's there aeems 
be, in the popular mind, some misapprehension regarding th 

Mr. Sperry then explained in regard to the dintance of ibe cj 
cuit, and consequent las,s of power, where the dynamo was se; 
rated from tlie motor at long distances. 

CouHiderable discnnsion was entered into as to the law of av< 
ages, whether it would be practicable and safe to sell a lar| 
amount of power to various small consumers than the plant 
able to protluce, and the general opinion expressed by those par- 
ticijHiting in the discussion seemed to !)e that, according to the 1; 
of average, only a certain per cent, of the consumers were nsi 
the power furnished at the same time. 

The PRt>iiDENT: I present the following resolution, whicK" 
has Ijcen oUcred by Mr, Hovey. 

**Tiemlv€df That a committee of tive be appointed by the Chair 
to consider and report n]>on the advisability of forming an Ei 
trie Light Association, with authority to submit a plan of orgai 
Eat ion," 

The resolution was unanimously adopted* 

The Chair appointed as sueb committee Mr. Hovey, of tfe 
Elceirkul Review ; Mr. Brown, of the Western Electric Com* i 
pany; Mr. Bowen, of the Van Depoele Electric Light Com pauji^H 
Mr- Spcrry, of the Sperr)' Electric Liglit Company ; and Mr^ 
Bullock, of tlie Brush Electric Light Company. 

The President: Tliere is one question here that ought not 



87 



to take very ranch time to consider. I will nmd it* " Where un 
electric light system requires No. 6 ooodiictors, i8 it desirable to 
use No. tind No. 4 in the Mime line?'' I think that question 
will be settled in very short order by .some gentleman. 

Mb. Place j I think that queMion is readily settled by con- 
sidering the amount of waste in the circuit Using a large 
conductor you save more power. It costs a little more for copper. 
Now one of the best electricians in this country, or rather in the 
world, — ^^I tliink, proliably, the best electrician that I know of, 
Sir William Thompson — has deraonstTate<J that tfie size of tlie 
ODnductor shouhl depend upon the price of coal and the price of 
oopjKjr, He made calculations on the price and c<>st, and put up 
tt circuit, and the coi^t of an electrical horse-jjower dependtn ujiou 
that coui^idemtion. I tliink his opinion is worth as much as any 
mau'd living. He is not only a theoretical scientist, but a practical 
electrician. To put two diifercnt sized wires in a circuit is a qnea- 
liou of exj^ense, and should be settled with these considerations. 
Jt is to be settled by trial and our individual judgment. Of 
course on a long line it might be advisable to use No. 4 wire. I 
.ifty that would depend upon the cost, 

Mb. Randolph : I think that question c^me up in this 
manner : The party claimed to have a line to be used which has 
a No. 4 already up. Their system requires a No. 6. They can 
line a No. 6, and do use it with their system. That is easily 
answered* If they can use No, 6 they can use No. 4, 

The President: The explanation makes the case plain. If 
be has already a No, 4 wire and wants to piece it out with No. 6, 
and the No. 6 carries a sufficient current it is competent to do it. 
You can go from a small wire to a big one, but the big one will 
do the work. 

Here an adjournment was taken to Thursday morning, at 10 
o'clock. 




— 68 — 



MORNING SESSION. 



Thursday, Feuritary 26th, 1885, 

The Convention was calJed to onhr at 10*30 o'clock by tl 
President. 

The President: Tlie first business in onlt^r is the report of 
the commUtee to whoni the matter of indnctioii wui> reterretli 
pho asked for further tirae. The Committee on Permaneii 
Orginiizutiun are piH?seiit, anil they are to rc^pcirt. The first que 
tioii to be taken up this morning \& *' Special insulation, or guar 
to ineuhition of lines at dangerous points and places.*' 

Mr* Place: I would like to hear Mr. Ilaskins on tha 
question, 

Mr. Haskins t I did not exj^ect to say anything on this euhje 
I do not know that 1 can 8ay anytliing particularly to interest tin 
Convention, Tliere is one point, however, mcntione<l yesterdajl 
by Mr* ilovey with reference to tlie danger of underground wire 
In the course of my ex|terrenee as inspector, 1 have found that 
there is danger at the terniinnls of tbe>:e wires. We have in ax 
ordinance of our city a requirement tliat all wire^ for elcctri^ 
light shall not only be approved but fireproof. We get the 1 
we can and have them salisfaftury, but at the terminals of tinder 
grftund wire, where it conies up to the surface, I have found ver 
many times serious trouble, arising from condensation of moia 
ture at tliat point. It approaclies over from the lead cover and 
the wire proper thrnngh the insuhition, and, of coui'se, makes 
bad spot there. We have remedied that in every instil ncx3 
thoroughly insulating them with paraffine or some sort of tap 
carrjMug that insulation out, ending it in a sort of a tit, an<P 
winding it down until it ends in a single tbickneas, which we _ 
cover thoroughly with some insulating material. 

We are not condensing moisture to any extent, and from s 
remarks tliat were made here yesterday, I am satisfied thi 
large number of the lines throughout the country in many 
probably have grounds. As we all know a single grouufl will 
do no mischief, but a second ground will, if it is in the pnjpet 
place, short circuit a machiQe, and become mist^hievous. Tl 
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custom of testing thoip circuite by means of magnetm ia very 
cjoramon among all elt^ctric light men. These mai^iietos usually 
range from tcm to fifteen tlioimaml oljm*^ only. If the Itisuliitioii 
is left at that jx^int, the in;igtiL4«j will tell no story of the ground^ 
yet there may lie a groiuul that woultl l>e dangerous. The only 
methml that I have fourjd for lej^ting |M)sjtivp|y a ground, h by 
the u&e of the " Whe;it^^tone bridge'* and galvanometer. With 
that we get here a raiUion ohms as insulation against ground, on 
which we give a certitieate* Another [let^nliarity in that lies in 
the fact, that if the otJier end of tlie wire is open and it is a long 
circuit, the static capaeity of the wire enables the bell to ring 
when there is no ground on at all, and in many instances a gronn J 
is supfK^sed to exis^t when thet*e is none. The magneto instru- 
ment is an alternate current instrument. It sends a positive 
then a negative, then a p>sitive then a negative, so on continu- 
ally, and one will neutralize the other. The bell will ring when 
there is no ground at ail. We have hero the «Lse of a cable 
about a mile and a half long, in which the magneto will ring 
and the galvanometer show no misUike, There are two points 
in the matter of insulation of the int^iin descent system which are 
perhaps interesting. The laws of ^ew York, of Chicago, and, 
I think, of otlier cities, require that the positive and negative 
wires leading from the machine, shall be placed at a positive dis- 
tance apart. In one case it is 2 J inches, and in the other I do 
not know what the distance is. The question came up some time 
ago whether it is safer to place those wires further apart or nearer 
together. After some conversaticm which we had ui>on lliat point, 
Mr. Work, of the Edison electric, and myself, made a series of 
experiments by way of a test. It was understotxl that soft metal 
strijis l>e placecl in the lines. We made sixteen experiments. It 
ia of DO use to detail those, wdiich were ail public, but the result 
prov^ed to us conclusively that the nearer those wires were lirought 
together the Kifer they are, and for this reason : when they are 
aear together the escajje which takes place is of very little resist- 
ance. It will go over witliout injuring the wood except melting 
out the plug. W^hcn a slight escape from one or the otlier is long 
continued it will eventually render the wood, or other combustible 
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earface over which it parses, h'g'ily combustible, and when the 

spark does eew-ape there is a nlc^ little pile of kindling wood to 
start a fire, I do not know tliat I Ijave anything elt^e to say on 
this subjeot. If any ooe wants me to answer a (juestion I will 
be very glad to do it. 

A MEAtBER: I wonld like to ask what ini^iilation they use 
here tlirough wet pbiee^ such as rooms where steam con- 
denses ? 

Mr. Haskins : We insulate as thoroug:lily as possible from the 
surface, and begin tliat l)y drasviu^ tiie wires as tiglit m we can, 
to keep them from |K>aitive contact; and in such casas as you 
speak of, we use a wire that is tliorougldy insnlated with pai^fBne 
in tlie first place, and covered with j^ipes. We use that in ordi- 
nary cases, but where it is very damp we use a wire which is 
called a cable wire — a wire that is thoroughly insulated with 
paraffine inside a lead |»ipe. 

A MEMBER: Have yon found any trouble with this lead pipe, 
the covering pipe of the wire, in making short angles breaking 
the insulation on the inside of the wire? 

Mr. ILvskins : I lia%'c not found anything of that kind. 

The previous speaker : I do not know whether it is cau^ 
by hrrakiug the insulation, or jxior construction. 1 found in 
making ^liort angles in a damp morn, where tlie teinp4;rature 
changed often from 85 or 90 d<nvii to 32, that the seams con- 
densed water on tlie change of temperature, and made a moisture 
i n8 f tl e of t h is 1 ea d pi pe. 

Mr. Haskins : In a case of that kind I would recommend the 
use of an air-tight pipe, timt is, the wire in insulation completely 
to fill the pipe, A wire placed in there would allow that con- 
densjitiou, and as I remarked, all our wire is not proved to be 
fireproof, A short angle bend in it will, of course, stretch the 
out*^ide, and compress the inside curve^ and, probably, in one or 
both C4ises a little moisture there will give you a ground. 

The previous SPEAKER: In this Rime room we ctmducted 
the wire through an iron pipe, and tilleil this iron pipe with 
meltcil resin* The resiu was not hot enough to atlcct the under- 
writei's* pipe. We could get no short circuit from the pipe to the 
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vrire, but, eventually, the lieiit in tliis room going uyy to 80*^, we 
found that the resin meltej, and there was no way to get it 
in evenly, without leaving the underwriterB' wire cnrapara- 
tively Iwirc of resin. We found serious trouble with that. Per- 
hnps it would be well to say we tried five different ways in this 
room. The fin^t was throup;h lead pipe?. The second wa.s with 
a gas pipe and resin. Tlte third was through gas pipe with 
tuelteil paraffine poured in. That seeraetl to be a success, except 
that we had the same trouble, to a certiiin extent, as with tlie 
resin. The fourth was what is called — (I do not mean to adver- 
tise any wire man. The name of the wire is given so you may 
know what it is) — ^paraffine wire. That is, two wire>s running 
parallel with jute between, covered with an insulation. Tins 
was said to have been run under water for some two weeks, 
without getting any ground. In making short jtiints and short 
augW, in s€»me places it is necessary to do that. In making 
ibesye short angles we broke the insulation inside, and tfiat is the 
reason I asked if you found broken insulation inside the lead 
pipe, and got a ground in that way. We got a slight ground 
from the last wire we put in. This was nibber-eoveral wire. Ifc 
eeems to be a solid rubber covering on a fibular copper wire with- 
oat being tinned, or witliout any insulation between the rubl>er 
Jind tJie wire. I judge that to be &o by IIh becoming a little oxi- 
dized whenever we cleaned it to make a joint, which is t^overed 
with a rubber taj>e. We put that on the porcelain insuhitors to 
keep them away from the wall. Even when it goes through a 
wall we have wound it witli other tape, and tlien put over that 
a stout one, so that in no place is the wire exi>06€d to this moisture 
without having at least one more covering than that which the 
wireman puts on* But still we get sliglit ground, not a gnmiid 
that will ring the magneto as you say. But if I have one pole 
on a dean gas pipe, aiid take the other pole in my hand, ami take 
hold of the wires, anti place myself in circuit, then turn on the 
magneto, I can find there is a ground, such a ground as would not 

Dtber one. 1 have come here to find out more particularly, 
whether there is a way I cm\ put up a wire through such a room 




— 72 — 



in onler to be entirely insuUted. I faape some one else will gi^ 
hb o|>mioQ im that. 

Mh, Haskiks : It is pretty difficull to prescribe for a sick chiM 
unless yoQ can see the child. 

Mr. DoXAUieox: Yoo have the child right there and it is" 
wet, too. 

Mr, H ask ins: As a wet uttrse I have never been a success. 
I auppoee, from your description of it, one of two thin^ has prob- 
ably happened. Either that, as you suggested, you have brokei 
the insulation and have a wire placed in there whidi will coo 
dense moisture nnder a proper temperature^ or that at the 
minus, where your wire comes out of the lead pipe, you have^ 
more or Ies8 moi^^jture than that. 

Mr. Don aldsox : This last year we put up a rubber-cover 
wire with(»ut anything on it but the rubl)er tape on the outside 
It seems to lie a solid rubber insulation. 

Mr. Haskins: I have bad some experience with mopi a] 
these tapes, and I find, in nearly every instance under favorable" 
circumstances, they will absorb moisture in spite of the guamnte 
given. The only way to remedy the matter is to lioil with par 
a (line until the moisture is gone, then smear asphalt um on tl» 
outside, some three or four inches beyond the connection with t^ 
lead* 

Mr. Donaldson : Then you have found heat, moisture^ and 
fire. I make a distinction between heat and fire. I do not thiol 
that, after it is wet as it is in this roon>, any fire exists thero^ 
This is on an incandescent circuit, and of course, once in a while 
lamp will act bad ly^ the wire will get hot, and there is an amount 
of lieat not in a normal condition. I never had a tire in that rooc 
frf>m any sort of a break, 

Mr. Haskins: Under ordinary circ^umstances, to prevent a' 
fire with the incandescent system, If you have a soft plug X^ 
would split it, making it half-size so as to give otV quicker. 

Mr. Doxaldson : Thase rubber wires run entirely out of thi 
room into a perfectly dry room, as dry as this is. There is wher 
we join to the regular underwriters' wire* 
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Mr. HABRrxs: There fe one pos&iljility, and lluit i8 the pnesi- 
mViiy iif induetJon od your outer pipe from which you might gel 
^D eflk't aiul still not. Iiave grouinl. 

Mr. 1>onai.D60X: We liave no outer pipe on this Rystem. 

Mr. Uaskins: No outer pipe at all ? Then you have no in- 
daction. 

Mr. Donaldson; We have done away with all fixtures. 
We have both wires go to the lamp, and cover it in one case 
with melted brinistoDe, then cover that with the last covering. 
lo another ease we tiike re^in and as|>lialtura together. In 
another cage we take soap^tone. In the last we mmply take 
rubber tape wound around so as to make a coil, and over that we 
put asphaltum. W^e do not have any tn>uble at tliat point, 

Mu. H ASK ins: May I a.sk you how these lamps are attached 
to the ceiling? 

Mr. Donaldson: We liavc taken the porcelain insulators 

^d from a beam that runs through the room we have taken one 
(ODe Bide and one on the other, and hung the lamps on these 
Wtm; the weight of the lamp is very little, I looked in every 
instance to t*ee that the phig is put in the top holder. Where 
the manufacturers of the electric machine put in their gas-pi |>e, I 

at in a block of woo<I and put wirei> both sides of tliat, so tliat 
%rhen I wound it with a tufie tlii*^ piece of wood wius between the 
two wires fitted into the holder of the lamp. 

Mr. IL\SKrN8: What w«xk1 have you? 

Mr. Donaldson: W^e use soft pine; Init before using it we 
liave it thoroughly drietl, and before any moisture can get to 
hf when it is warm, we cover it with asphaltuni and let that 
clry» then put on three coats of asplialtum and let eath coal dry 
by itself We then put it into the holder, 

Mr, Haskins: There is no cord connection between the ceil- 
ing and the lamp at all? 

Mr, DtjNALDSoN: No, sir, the only connection is just the two 
wires that run to the lamp. 

JIr. Haskins : Have you ever looked at the insulators to see 
whether they can condense moisture? 
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Mr. Dokaldbon: Of csourse the insulators are like all th^ 
rest of the room. The moisture condenses on these insulators as 
well as every other part of the room. 

Mr. Haskins: May it not lie a little dampness of the wire 
the crease of the insulator where your tie-wire goes on? Y 
know it is not um'ommoii to break the insulation where you pui 
on the tie-wire; moisture on your insulator, moisture on yoor ti 
wire, and about the main wire and the bridge across, roigl 
give you a shVht i^rouncL I found such a ease as thi^^ In 
building which liad been recently put up in whidi it was a,ssura 
by the builder thatal! the timber wai5 dry, an are lamp was sui 
pended from a screw-eye in this dry timber. I found a vei 
serious ground right where that srTew-eye went into the d 
timber. In another ease we exhibited the lights in a town whi 
the Iamp8 were suspended by a cotton cord about as thick afl 
clothes' line, and we found the ground at almost every one 
these lamp.s through that eor<l which was over thirty feet looj 
and tied and fastened to the rods which supporte<l the roof, 

A MEMBKR ; Does that ground give a ring on the magneto? 

Mr. Haskinsj No sir, it does not, 1 found, in a circuit 
some 25 or 30 lamps that ran around a building, a ground 
almost every one of them by meaos of a galvanometer. In addi* 
tion to that, a circuit in the same building had been run alonj 
tlie timbers of the side of a sort of ami>liitheatre building wi 
wires on ordinary insulators. The painters — whom I have ni 
doubt you all love — came into the building and painted wi 
cheap paint, like that used on the stage, all over the wires, i 
Bulators, and everything else. That whole circuit had to be taki 
down and re-run in order to get away from that paint, Thei 
was ground everywhere. That was on dry timber in a buildiuj 
seven or eight years old. The room was filled with motstui 
from a steam engine, and the places to look for ground wei 
almost unlimited in number. 

A MEMBER: I would like to ask if you have had any expe- 
rience with rubber tubinir? If vou found that it seemed to car- 
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Mr. Haskcns: India rubber is vulcanized by the use of aul- 
|»iiiir, Sulphur will ahvay« draw moiMiire and develop isulphurio 
ml Sulphuric acid is mndudive, I have seen a pie<'e of hard 
ful»l>er^ taken out of an Ainerii^u District office, where the cir- 
cuit positively refused to work because there wa8 a current across 
ttm tube of hiird rubber. That same piece of hard rul)ber on 
bfeing |X)lidhed witli a piece of cliamoisskiu wai^ just as good ns be- 
fom. The hard rubljer in telegraplj use will, absorb moisture 
which develo|ies sulphuric acid. Soft rubber is vutcauized to 
*ome extent. 

Mr. Bell; I would like to ask whether the leak described by 
,^ou^ when the lamp wuh hung by cotton cordis 30 i'e^i !on^, was 
of sufiiiuent magnitude to l>e determined on the circuit or dan- 
gerous? 

Mil Haskins : The total amount of leak in that case wa^* of 
Uiff diflenmce between forty rhousjind and a million of insnlatiou. 
-The total ins^ulatioa 1 got with ihcne conh hanging in that con- 
dition, damp as they were, was forty thousand. I put in insulated 
*"in>js in every case on these himps and got the milliou» 

Mr. Bell : What I wij^h to ^et at is ilm, wan the leak suffi- 
<^ieDt to be attended to, or of sufficient importance in commercial 
li&e really to neeil correct iim? 
Mr, Haskiks: I think so. 
Mr, Bell : Was there any danger of fire ? 
Mb. llASKiys: That would dc|wnd on circumstances, A 
leak of that kind has a tendency to in<;rease rather than decrease 
Under ordinary circumstances* Those circumstances which 
Would induce a leak from dampness would probably increase 
that leak. 

Mr. Bell: Then> sir, would you permit an electric wire, a 
oommon bunch of wires, to be buried in cement, plaster of Paris, 
or ordinary plaster, between the floons or any section of the floor 
where the room is dry? 
Mr. Haskins : We do not do it here, sir. 
Jin. Bell: Is there danger of Iciik in that place? 
Mb. Uaskiks: I should think there might be, I would be 
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afrflid of it. An you are aware, Chicago has a sort of black 
eye in this whole biiJriinesB. We are called cranks here because 
we are so |mrtleuhir. Bnt if I were to detail to you the i>eeo- 
Iianties I Imve found in lines about this f^ky in my explomtions 
you would be perfectly astonishe«] ; and I think the electric light 
company in Chicago — all of whom I h»ok upon as my friends — 
will bear me out (and I mean wliat I say) (Laughter) ia the state- 
ment, that they are satisfied with tlie rest riet ions under which they 
have bet?n placed, and feel that they have l)een a benefit to the 
electric light people as well as to tlie city in which these laws 
have been carried out. 

Mr. Bell : I would like to ask one more question. For an 
iueaudcsccnt lii^lit in a wareliouse where there is a brick partition^ 
and the walls are plastcre<i on the hri^-k, would it answer to ruik 
down the side? And what kind of insulation would you pufc 
in? 

Mr. Haskins : We use underwriters' wire and put it under- 
neath a piece of moulding. As I said l>efore we allow the wires 
to run close togctfier and put in a soft plug. 

Mr. Bell: Suppose the owner wishes the wires out of sight 
after the house is tinisht^d, it being in process of erection? 

Mr. H ask ins ; lu one case where that was done w^e never 
got our measurement. The ilampness lasts nearly as long as the 
child is growing up. In my ejcpcrience it is very permanent in 
a wHre when it once gets into iL 

Mr. Place ; There is another consideration which I tliiuk it 
would l>e well to speak of in this conuection» nc»t only fi*om a 
commercial point of view, but also to insulate the wires &o as to 
bo free from all danger. In the arc circuit and even in the in- 
caudes<*cnt circuit, it is a matter of safety to human lite. It 
very often happens that wires have to be run very close to passage- 
ways and in places where persons are very apt to run against 
them. It seems a matter of importance that there should be ex- 
traordinary precaution taken to insulate these wires so that there 
could be no conU^ct with pc^>ple who are pa&sing. I do not 
know how that is best done, by enclosing them in pipes or by 



proper la^alation insifle. Another thing is in running arc cir- 
cuits. It is very important aUo to indicate distinctly, when 
wir€9 are put out of 8ight, just where tliose wims nui. It can 
be done one way or the other as may Bceiu best. It very often 
)jap|)end that an acnident txikes pUace, in which case it is 
very nece?^8ary to know where tha^e wires are, to get at 
llrem, Wlien wires are put in behind a partition, the work- 
nmn does not know in what direction to work ; he must 
fiuil the wires and fix them in some way. The ground must be 
fourirl^ if it is groundc<l^ and wires should be put up in such a 
M'ny that they ciui Ije nio^^t easily reaeheib It di»es not seem to 
me advisable to run wirei* in places where persons cannot get 
at them. It should be indicated ju*^t wliere they are located. 
Ami rLm) on an incandescent eirt'Uit, it would very often mve a 
great deal of trouble and ex[>ense if these men could know before- 
hand where to find them. In an arc system circuit, where a 
higli tension current is used, and when a ground occurs, the 
grouad may not be sufficient to materially affect the burning of 
the lij^hts, therefore a perstjn has to come in contact where it is 
grr>tjnde<h It is safer to save a shuck auil injury j 80 it seems 
entirely proper to speak of this matter. When wire?^ are near, and 
Insight, especially when they come near the floor, there *^liould 
ie particular caution used in guarding against any possibility of 
tact. 

Mr, H.\skins: With the most delicate test you may find, you 
have pcrfc»ct insulation, as perfec-t a-* vnn l>e n»a<le, and sulise- 
quently with the same dynamo you will Hod a gruuiuL Dirty 
uil is a conductor, and oil that has run off a macliine containing 
small particles of metal dust from the buihling, will cventtially 
mo to the ground from the muchine and from the ground to 
the foundation plate on which it stands and after a while it w^ill 
give you ground thei'e. In testing for ground it is always my 
plan — and I think it is a good one — to test with the dynamo on 
Uie start. Then if you have ground take the wires oif and 
test the dynamo and sometimes you find the whole trouble right 
there- 
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The Presidext: We will pass to the next subject, *^ Will 
armatures become affected by frost when ezpoeed in tran«i|>ona- 

tion?" So far as my experience {7tx»j=!, with regard to ri 1-5 

for dynamos in general becoming affected by froj^t, it is - wg 

which I do not believe. I know, that, in a few instances, there 
have been dynamos, wliich have l)een shipped, that refuse to start 
up. The man, jiutting the dyuanias up, said that frost was the 
cause of it, the dynamos being so cohl that the life was out of them, 
and would not work from the effect of it. After ward?*, I came to 
find out that this man did not know how to connect the dyna- 
mos. 8«imetime8, in stopping, dynamos may get I'eversetl and 
the poles demagnetized, and the magnet is not sufficient to start 
up again. In such a case, by simply using another dynamo, 
it will l>e riglit again, or even a hard rope and a hammer oftea- 
times will bring the polarity in its proper place. But, as to dy- 
namo'-^ being affei*tod by frost, it is simply a ridiculous idea, so &r 
as I am concerned. 

Mr, Spebry: I ha^e had a little experience in this. The 
co|>per on a wire on an armature feeing suoli a gmxl con- 
ductor, it becomes frosted very easily, and sometimes white 
frost gathers on it from the moisture of the atrao6i>here. 
Sometimes, moisture is a serious tiling in starting a dymimo. 
Frost 1 do not think will hurt an armature. 1 do not see 
how it can. 

Mr. Df)NALDSON : I had occasion to send up one of our dy- 
namos to St. Paul from Minneapolis, and we used it there a 
couple of weeks. In that region of country, it is not very 
warm and generous, the thermometer standing between 20^ 
and BO^ below zero. Getting the dynamo into the station, I 
noticed frost all over it. I stt>od the dynamo iti its place, and 
started up as usual that evening; and, to my astonishment, 
we burnt out the armature. I was a little surprisetl at thisi, 
because it had Ijeen running in Mimieapolis, two weeks pre- 
vious to thi.^, and had shown no evidence of short circuit or 
any other trouble. I took the sections out the next morning, 
and found that those that had burnt were moist, were wet. They 
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certainly had been subjected to no means of collecting this moist- 
tire only through the transportation from Minncaiwlis to St* 
Paul. They could have gotten wet in no other way, and that 
was the cau^e of its burning out. 

The Pbesident: A very poorly constructed dynamo that 
will allow moisture to get to it, 

AM£MU£rct A Brash. (Laughter,) 

A MKMBER. We had fire in the building on top of one, and 
the engines played on it, and we bad no trouble. 

The Pbesihent : That wa.s a Brusli dynamo ! The next 
question to be diseusse*! was the tirst on the lli^it at the meeting 
yesterday, which wiuj passed by because it was deemed proper to 
give plenty of time for 'tis wnsidenition : " Iiic-ande^t-tnt lighting, 
particularly in reganl to length of circuit upon wliicli it can be 
run witii profit." 

Mb. Sperry : This question was handed to me late lant night, 
and my time since has been somewhat occupied with committee 
work. This is a matter of considerable importance, however, 
and should be treated carefully. The fact that we are not able 
to transmit a perfect current to a great distance, is attributed, 
only to the fact that it is a high quantity and a low motor force. 
The matter, with regard to the transmission of the electric light 
to a long distance, can only be, in my mind, solvetl by some 
method of carrying a high tension current to the point where the 
incandescent light is to be used. Then there should \ye a storage 
cell, or some means, or motor, to transfer the current to a low 
force, suitable to the oj>eratiou of incandescent Hgljt. 

[Mr. Sperry went into quite a lengthy discussion on this subject 
which, being all technicid language, and being uttered by him 
very rapidly, was not understood by the rc[)orter,] 

Mr. Wadsworth: While on this subject, it may be of in- 
terest to the Convention to know of a certain matter relating to 
incandescent lighting going on in Kew York. I saw at the Gil- 
sey House, on the corner of Twenty-nintli and Broadway, some 
two months ago, an incandescent lamp. I asked the proprietor, 
whether he was putting in an insulated incaindescent plant ? He 



said, do; it was from the central Nation. Afterward^ I found 
the man who was putting it in, ami he told me that that incan- 
descent ]ilant was bein^ operated from the Stanton street station 
running a No. 6 gauge a distance of aiyont four miles and a half 
to the Gilsey House. I went to the Stanton street station one 
evening, and I loijked it over, and found that they switched from 
their arc hunp on this incanilo-^»ccnt circuit, and rke venta^ with- 
out any particular trouble. I do not know whetlier it is a good 
thinjT Of nnl. I simply state for tlie information of tlie Conven- 
tion that tlie miles of wire in the circuit, I think, are about four 
and a half 

Mr. Ridlry: I would my that ha-s been done in lio^ion. 
We liad a play produced at tlie Boston Theatre, for which we 
let a large number of incandescent Iam{iB. The play was rep- 
resenting light from eleetrii'ity. In one part of it a queen of 
light liiid four incandescent lights in her hand and three or 
four on her head. We took a loop from an are light eircuit, 
bruuglit it down on the^ stage, and put insufficient resistance. 
When they were lit, these six or sev^en incandescent lamjjs took 
the whule force of the current. When we were lighting some 
tliree hundred in another part of the play, we were not obliged 
to use rcisistancc at alh Now tfiat is being done by another com- 
pany, to a certain extent. In lighting a series of seven lights, we 
put in the seven lights in place of one arc light, and put in four- 
teen in [>Iace of two arc lights. Tliis is done quite successfully. 
The question comes up as a matter of economy. Can we iln this 
cheaper in that way? 

Mr. Van Depqele : As to the matter of conducting currents 
for incanilescent lights^ the easiest antl nirnt practicid is certainly 
the multiple arc circle, as employed by Ellison and a good many 
other companies, and insures certainly the best results witli regard 
to handling the light, although a multiple series could l:)e run j 
but there is a big danger, because we will say when a group of 
engines would have to carry the whole current, if one or two of 
these lani[>s should break, the remaining lamps will have to carry 
the current sullicient for the other lamps, and tlie currejit will 



^ fcjcrea^ in the six remaining lumps, and most probably destroy 

"^^em, unless some aiitoniatio arrangement is used shunting away 

^le current, A current passing through that resistance is entirely 

iost It would do DO good whatever. It simply keejjs a [vassage 

^3pen, so as to keep a normal current passing through the h*glit, I 

:M:eaIly think the best mode of propagating an incandeseent liglit 

^^*ould be to use a conductor large enough to run it in a muUifile 

«irc system. It requires no current armature to govern that, and, 

Sn fact, the current which already has cost a good deal of money 

3b lost. 

Mb, Cleveland : We recommend this plan for lighting a 
city. We put in a central station, then divide the city into 
^uare miles^ for each of which there is a sub-central station, and 
in that way light all parts as you desire. Of course, that rule 
lolds good to any extent. You can light the United States in 
i way if you choose. I would refer you to Mr. Van Dcpoele, 
and would like to ask him what he thinks of the plan we have 
adopted, which is working succi^sfully so far as our incandescent 
light is concerned- 
Mr, Van Depoele: You have one central station? 
Mr, Cleveland: Yes, and sub-central stations in the centre 
of a mile square. We carry the current half a mile, which is 
■«s far as a current can be carried economically, because the further 
you carry it through your cable the heavier the cost, of course, 

Mr. Van Depoele : But to the sub-stations the current is 
furnished from tJie main station. It would be merely a matter 
of covering your areas, and certainly a plan could be devised by 
mapping it out to see exactly how heavy the current would 
kely be at the sub-station, and from thence branch out with 
ler wires, I think it is fully as practicable as anything I 
have heard yet. I think that could be done in a tiret-clasa 
nmnner. 

Mr. Brown : I move that when this Convention adjourns it 
adjourn to meet at two o'clock, and also that it adjourn ahie die 
at four o'clock this afternoon. 
The motion was adopted. 
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'Street lighting, the best i 
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The President 

of aecHiniiilishment, Incjitii: 
Bowen to present that case. 

Mr. Bowen : May I divert the attention of this meeting ft 
one moment, before I s\wak on street lighting? 

The Preside.vt: Certainly. 

Mr. Bowen: It refers to the publication of the Proceedinj 
of this meeting. As a member of the Committee of Arranj 
ments, I would be glad if the Convention would give so 
expression eoneerning tiie publi«itinn of tlie minutes of the m^ 
ing. We have had a stenographic report, and if it is the pleasa: 
of the meeting It shonkl be pnblislieil, I should be glad to know i: 

The President: The best way is to pre^^ent it in the form of 
a motion. 

Mr. Bowen: I move the Procc^edings of this meeting l>e pn 
lished in pamphlet form for distribution among the members 
this Convention, and also for general distribution. The raoti 
was scffinded. 

Mr, Weeks: I will amend tliat to this effect: that it lie doai 
under the su|>er vision of Mr. Hovey, our secretary, and that 
l>e authorized to employ an assistant to compile and arrange thi 
report for publication, and have ihis rejiort started out under 
own supervision. 

The amendment was seconded and acceptetl by Mr, Bowen. 

Mr. YARnoROTJQH: As Mr. Hovey lives in Boston, should it 
not be done by some one who is here? Mr. Hovey travels all 
over the United States. 

The President: Where are you going to get the money 
pay for it? 

Mr. Hovey: Let me say, that our committee met this moi 
ing, and were engagetl in drawing up a scheme of organization 
The committee will meet again irametliately upon tlie adjourn- 
ment of this session, and we hope to submit our report at the 
beginning of the afternoon session. I will tiike the lil>crty of 
asking on behalf of that committee that this vote, w4iich I pre- 
sume looks to the publication of the Proceedings of tliis Conven- 
tion, be deferred until after you hear the report of the committee. 
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ThercufKiQ the motion was laid upon the tablo. 

5Ir, Bow EN; On the subject of lighting a city there ar^, of 
lurse, ninny different systems that have been adopted. I have 

pn some eities bVhted, and you all liave, with h'ghts placed on 
poles on the corners of streets, and many cities are lighted by 
lam [13 hanging at the intersection of streets. Some cities have 
been ]ighte«i by the use of towers. To illustrate these various 
systems, for instance, the suspension of Iam[>8 at the intersection 
of streets, I would cite Nashville as being the best arranged I 
have j*een, and I have seen many citre^^ lighted in that manner. 
They have two posts on tlic diagonal corners. The liglit ia 
35 feet above the street, and is permanently placed on an iron 
frame, so timt the attendant who tiikes care of the lamp comes 
to it, putB in his carbon, and retires. As regards economy, my 
judgmeut is that a Hglitj or a group of liglits, plactnl on a tower, 
say 125 or 150 feet high, would give better results. Whore 
cities are closely and compactly built, of c»ourse a tower wotild 
not do so well, but in a great many cities, where tlie streets are 
broad and the houses are not compactly built, a tower system is 
best. It lights the entire area of the city, the alleys, and the 
yartls, and 1 think that is quite as important as a pc»!ice force, 
I have had a great many gentlemen speak to me about the lights 
io the towers and their appearance, and I have crftcn hear*! men 
say it was unnecessary to take a light to the barn in driving in, 
or io harneaiing a horse, and all that. My conclusion on this 
subject is that six lights place<l on a tower 125 feet high will do 
as much good work, and as eflicient lighting, as eighteen lights 
will on poles, or placed in any other way that I have seen. In 
the cities of Denver, Fargo, Fairfield, Dayton, Lacrosse, Evans- 
ville, Ind., Havannah, and JIacon, Ga,, tiiwers are used. The 
city of Detroit has 90 towers, with 360 lights, and I have heard 
many expressions of approval of the manner in which that city 
18 lighted. Some newspaper discussion on that subject was had, 
and opinions both favoralile and otherwise were made, and I 
think the general expression by people who are observant and 
view without jirejudice is that the city of Detroit is very hand- 
somely lighted. We light the city of Elgin in that manner. We 
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have 33 lamps placed on 8 towers. We estimate that a 
with 6 light* will light a radius of 200O feet very handsomely, 
siil>stmitially a mile square, and I koow no way in which y 
could get such good results, provideil everytliing else was fa vol 
able, as you can by placing your light in an elevated jK>sitioi 
The city of New Orleans bad some experience recently in that 
direction. In the Exposition grounds, are 5 towers and 10 lighi 
on each tower. The result is very gratifying, iodeeth The Brui 
Company in that city has recently put up '2 towers, and is aboi 
to put up 16 more. The city authorities have satisfied themselv< 
that this is the most economical and the most satisfactory way 
can l>e done. I have given this matter a great deal of considera- 
tion, and I make my statement as concise as possible withoti^H 
taking up too much of your time. My judgment is clear aooH 
definite that it would l>e the mctst economical manner to light a 
city. One tower at Minneapolis is 267 feet high, and has AH 
lights on it; and while it is very handsome and beiiutiful, I doH 
not think they get as good a result from that as they would if the 
tower were 100 feet less in heiglit. I have requested a young 
man to present to tlie delegates here a little diagram, showin 
the manner of the erection of towers at Elgin for your iuforc 
tion and discussion. 

Mr. Weeks : I have had no experience in city lighting, hn 
owing to the demand in our city for public lighting, I have iuve 
tigated the two systems, iK>le ligliiing and tower ligliting, an^ 
Lave gotten together considerable data in regard to them, I find" 
after a careful examination, in those cities which are lighted by 
towers, that there is considemble dissatisfaction, es[)ecialiy wheit 
the streets are narrow and crooked, and the buildings are highJ 
In some of the Western cities, where the streets are broad ancj 
running at right angles, I find that it gives tolerable i^tisfaction 
although there are objections to it there. The city of Topeka, 
Kansas^ was lighted with towers until quite recently. The iu- 
habitants of the place complained that at the base of the tower 
it is dark, and for a belt of half a mile there is a tolerably fair 
light. The light is placed at a height from which it shines down 
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at an angle of forty-five degrees, thus Hgliting i\m belt. After you 
pase through that l>elt you have darkness all outride. The dis- 
satiMfaclion we had became so ^*neral that we cut off the tower 
and weut back to gas. I understand that in Detroit there is a 
great deal of dissatisfaction with the tower system, althoiiglj it ia 
infinitely better than gas* They think they can obtain better 
resolts by placing the tam}>s at the intersection of streets, on 
poles or suitable fixtures. I find in the city of Quincy they light 
the city wholly by electric lights phiced on poles or tables at the 
inter^^^tion of streets. They place one lamp in the busiuci^ pnrt 
of the city at each intersection, at a heiglit of about 35 feet. The 
length of their plot ia OQO feet. I carefully tested for dark 
places, and I found none in the business part of the city, I 
could read nonpareil print on a very dark night just by the 
aid of the electric light. In the residence part of the city they 
place their lamps at every other intersection, and they light tho 
city very much better than it was lightetl by gas. The satis; fact ion 
18 geneml. People are very much pleased with their light. So 
it seems to me, from all I have been able to gather on the subject, 
that the best method of lighting a city generally, is by poles placed 
at the intersections of the streets. And, as Mr. Bo wen say8, I 
would have th^e lamps placed in a circuit rigidly, with no tackle, 
with no chance for terrible cx>ntact, no chance for breakage, or 
dropping, and killing people and destroying property. In Quincy 
tlicy have a great deal of tackle which is objet^t ion able, but in 
every other respect their system is an enjoyalile success. 

Mr. Johnson ; The city of Elgin is lighted up very finely and 
properly with 29 lighti?. The city of Elgin covers just about 
half as much ground as the city of Quincy, The city of Quincy 
has 125 street lights to light that city. Now Quincy is well 
lighted, it has more than twice the number of lights to the same 
territory, of course more than twice the expensive light than by 
the tower system. I have been an advocate myself of placing the 
lamps at the intersection of cross btreets until <]nibe recently, I 
mil illustrate the tower system by tho lights on the court house 
at the city of Rockford, They have fmir lights there. At 
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night I went out to make an observation, a^ to the strength of 
the power of these lights, I went more than one Uioik^nd fe< 

from the public f^iiare. Thesejij»:hti* ai'e 120 feet high at ih 
c*eDtre of tlie public square, and thei*e was no other light shining 
UfKJn me except the electric light, and my shadow could be seen 
upon the fence near where I stoi>d as plainly as about lialf moon 
light. All around that public squaix; there was just as beautiful 
light as I have ever seen anywhere, and as effulgent^ I could 
eBsily read a newspaper anywhere ai*onnd that square or any- 
where within five hundred feet of these liglits. Kow I wa 
extremely careful, because I was to advocate the lighting 
streets from the centre of cross sections* And another s[^ecia 
benefit of these lights in that position is that on a bright moon 
light night you do not n^ally nee<l the electric light. If a stormT 
coraes up you can start your macliinery, generally, and light the 
city. When all the stains are shining brightly, the electric Hghtj 
placed almost anywhere, will light a city well. But on a eloudj 
night with four of these lighte plaee<l in a position to collect tin 
light from the cloudy I have no doubt every alley ia lighted. I 
am tuld that you can see to drive your carriage very well along 
the country road, where the city is liglited with these light 
Now in reference to the shadows. A casual observer walking 
along through the streets of Quincy, Illinois, tor instance, under 
these extremely bright lights, ns I have done many a time, walks 
under its intense rays, and sees everything brilliantly lighted 
around him. He is pleased with tlie ap|>earance of that scene^H 
When a man goes into a city which is lighted with these light'i^H 
placed at tlie crossings of the sections, he may be delighted with 
them on account of the brilliancy of the ligliF tahining in the 
immediate vicinity. Another man will form his judgment 
favorable to the general difltision of light which enables the 
people to go alwiit. I liave been converted to the tower systeo 
ju8t on tliat account. 

Mr. YAnnoRoUGU: In regard to our lights at the lot 
sections of streets, we had a very strong fight with our gas eom- 
puny before the city authoritiea would permit us to put in any 



tiv- 

1 

rtnV 
he 

ht^ 

i 



the 
steiafl 




!C light whatever. The objection in part waii that tlie 
sti^peDf^ion of these lamps over the streets was very ilangerous* 
The city authorities then required us to put up something of a 
veiy suli^taotial nature. We did so by ereetinn^ posU* at the 
corner of streets diagonally aeross, and then throning an iron 
arch made in the shape of a ladder from one of these poMs to 
the other. The men in adjusting these hunps go frnm either 
corner to the lamp, and are certain there can Ixi no dittieulty 
in securing a lamp. As evidence, we have l>ecn running there 
three years since Ixst November, and never liad a lamp full yet. 
The lamps are made perfet^tly secure, and we get to them 
without any trouble from either of these corners. After climb- 
iug up the posts we walk on the ladder- way to the lamp. 
There is one wide streak of light. We use a cable. We have 
a pulley cord at each end so that in case one should be out of 
order we can pull at the other post. That street is about 100 
feet wide and we use an iron cable there* At all the others we 
have an iron arch. 

Mu. JIOKTAGUE; We commenoed our street lighting in the 

inter of 1882, in January or February. The first street 

ights were erected for exhibition. We put six of them on the 

principal cornera where we could fadteo our cable acroas from 

tju tiding to building, so as to light every intersection of the street, 

\Ve hauled them in to the roof on either side for trimming, and 

Borne of them we let down. We abandoned that plan after awhile, 

not liking it We tioally contracted with the eity to light it by 

fbuT towers, and this we have done ever since with towers 150 feet 

high. On these towei-s we placed three 2000 candle- powder lights 

and Uiey gave ftitisfaction. We have also placed and are now 

using lamps suspended from posts or arms set at the curb or 

corner of the street reaching out nearly to the centre of the street, 

A lamp thus suspended by an arm can be let down to be trimmed. 

We like that much better than any other system. We have 

been able to save, learn, and have experience too. 

On motion an adjournment was taken to two o'clock. 
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AFTERNOON SESSION. 

FEBttUABY 26th, XSSa, 

The Convention was called to order at 2.15 o'clock bj the 
President, who stated that the matter for discussion was: *' The 
proper qiial ill rat ions and wages of engineers and firemen/' 

A MEMBER: Mn President, I hope we will not closic up the 
matter under discussion at the close of the moruing session. It 
ought to have further consideration. It is the most prominent 
thing we have to consider, and there is a gentleman here who 
wants to say a few words. 

The President : If the Convention so decides, 

Mr. Bowen moved that the question of " Street lighting*^ be 
reopen e»]. 

The President : I desire to say that we have a little less than 
two hours. That subject has been eidiaustively debated by gen- 
tlemen in that business. 

On a vote being taken Mr. Bowen^s motion was lost. 

The President: The question now is:** Engineers and fire- 
men, their proper qualifications and wages/' Is any gentleman 
prepared to discuss this question? If not we will pass it, " Ex* 
perience and results in the use of undergroiinil conductors." 

Mr. Weeks: I thought we were first to have the report of a 
committee. 

The President: The oomraittee has asked for fifteen minutee 
more time. Gentlemen, the question is befoi'e you, 

Mr. Brown: The committee appointetl to consider the question 
as to interferences between the electric light and telephone lines, 
have a short report ready, and would respectfully refwDrt as fol- 
lows : 

"After deliberation, we conclude that the question is one 
of construction, in which both sides have duties. These 
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>)oints in the matter of crossing oonstniciion are suggested 
ibr actino. First, that the telephone corajjaniGs be encouraged 
to run their lines with metallic circuit^. Second, that the 
return electric light circuit be on the mine poles as the out- 
going circuit, where possible. Thiitl, that all possible care be 
taken to keep the electric light line carefully insukitccj, and all 
joints soldered. Fourth, that the electric light wires be suspended 
below the telephone wires. Fifth, that the telephone eompjinies 
be recommended to use a cable with an induction-killer, Sixth, 
that the use of lightning arresterB be recommended to telephone 
companies." 

The report wai^ accepted and adopted* 

Mn. Wadsworth : In regard to this matter of underground 
oondnctors, it being almo«it entirely new to ele<:'trie light [leople, 
it occurs to me, as we have not much time at our command, that 
it had better be referred to the j)ernianont organization, aR a matter 
to dt^uss at the next regular meetingof that Assot:^iation, It does 
Dot seem to me we have sufRcient data here to base an intelligent 
di?*cu«wion of experience with underground conductors, 

Mr, Wadsworth's proposal was aet^pled, and the discussion of 
the eubject was deferred. 

The President: The next business in order, and the last item 
on the list, is: " Experience of Electric Light Companies in the 
use of copperH3oated and bare carbons.*^ Mr, Wadsworth, of the 
fiouItoD Carbon Company. 

Mr. Wadsworth: Mr. President, and gentlemen of the Con- 
vention, I did not know this rjuestion was coming up or I should 
not have sjwken so often as I have, Mr, Boulton, of our company, 
is here, but in consequence of bis inherent mo<lesty, characteristic 
of Ohio men, he has delegated me to say something on this ques- 
tion for him. The question of copper-coated and nncoatetl car- 
bons is an important one to electric light people. I believe the 
exj»erience of the best posted electric light men in this country, 
and in Europe, as also tlie opinions of the best electriciuns, is in 
favor of plain carlions for a pure and unobstructed light. The 
argument in favor of the plain over a copper-coatetl carbon is, 
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finst, no matter how tmitib pains is taken in copper-coating a car* 
ton, there will be, of necessity, a great difference in the thickness 

of the copper film covering the carbons. It is a |)hysical impoe- 
fiibility to gut them uniform* It is also a matter of impossibility 
to have every carbon of equal homf>geneoiisness. Now, in cases 
of tlnit kiml, where the c<3p[Ter-coating on one carbon is too thick, 
and tlic liomogeneousness of one carbon is not as good as that of 
another, the oarlion will burn out. Perha{>ftall of you that have 
hud experience with a leaf sticking up above the carlM)n, a sort 
of shifting of the copper, will notice when that oci-urs you will 
find around the bottom of the glolje a shadow which largely di- 
minishes the volume of light. Another objection to the copper- 
coating of airhous is, that the copper will melt, fall down on the 
globe and adhere to it, frequently cracking the globe, and tuaking 
it very hard for the trimmers and cleaners to clean up the lamjjs 
80 as to lonk well. With a plain carbon, all the trimmer has to 
do is to dii^t out a little black carbon dust in the morning; there 
is none of this copper adhering to the globe, and none of this ob- 
struction to the light in conseqnence of this copper shaft project- 
ing above the top of the earlxm. It is l>etter for the lamps, 
particularly th*)se lauoijs which liave a guide near the end of the 
carbon to hold the carbon in its place, as some systems have. You 
will frequently find in copper-coated carbons rough lumps on each 
side of the carbon; these largely interfere sometimes with the 
feeding of the carbon through these little guide.^. They w^ill catch 
on one side or the other of the guide and stick iu the are. There 
is not very much to be said on the subject. But there are tw^o 
reasons why the Boulton Carbon Company have plated earlwns. 
First, l)ecause other establishments have them ; and the next rea- 
son is that certain patents claim to copper-coat carbons, and in 
order to go into the carl>on trade at all, we have to go into it gen- 
erally, and it was nc*cessary to substantiate, not only our rights, 
but those of every carbon-maker in the Uuital States. I believe 
that the best and most ex|3erienced electric light men in the 
country agree, that so far as the purity of light is concerned, uni- 
formity of feed and cleaning of lamps and globes, the prepoa- 
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ikran^M^ of opinion is very largely in favor of plain onrlions. Tlie 

only liiffcrence is in the ilnmbiliiy. A coaled tarlKJU will last 

from hutf an hour to forty*five luinutejs longer, according to 

circn instances, than a plain cjirbon. The difference in cost and 

resi-stancHi is immaterial, I have measured with the pdvanonieter 

on n line upon which there have been forty, forty-five, and eixty 

lights kept witli plain and kept with eop|KT-coataI carbons, and 

the diflerenee in resiistiince w^as unappre<Mable. I do not think of 

anything particularly of interest more to say u\yon tluB subject. 

There are other carbon men here, Mr. Keid, and Mr. Wallace, 

troni whom I would like to hear. 

Mh. Lcicke: It is understood* that a copper carbm is a very 
expeni-ive operation, and since the question of the price of the raw 
material came before this Convention in thediBcusBion yesterday, 
I would like to ask the gentlenum the price of hi^ carbon, 

Mr. Wadswortii! Gentlemen of the Convention, it is not a 
proper place to discuss prices upon anything. Figure co|>per at 
eleven or twelve cents a pound and the amount of w>pper that sur- 
rtvands the carbon, and you can get very nearly what the value of 
€Im r is, except the labor of puttir^g it on. The price or the 

c3 ( ; in price is immatertaL In fact the Bonltou Carbon Com- 

^)ttny does not make, except in exceptional cstses, any difiPereoce 
between the plain and copper-coated carbon. 

Mr. Parker: I would like to ask Mr, Wadsworth a ques- 
'tioQ if you permit me. It seems to me as a matter of fact tliat 
ninety-nine one-hundre<lth8 of the c^rlwns in use are coated, and 
I pnsiume that is the game ease with the gentleman's corajiany. 
It Uierefore seems to me there must be some reason for it. The 
dnft of his argument is that it is better not to coat a carbon, la 
other wonis, why does he not adopt the system of leaving off cop- 
per coating? 

Mr. Wadsw'orth: There are two answers to that question, 
one of wliieh I will not touch upon. The reason wdiy the de- 
maud is m much for copper-coated oirbous is on account of the 
increa&ed durability of the carbons. The difference of lialf an 
hour or forty-five minutes in the light of carbons is a matter of 



great importanoe to electric light people. In ray opinioD the 1 
carbon would be a carbon that woulfl la^t sufficiently long to allon 
the double carbon lamps in the city to be lighted without anj 
troable, and uncoated carbons — if any company arrives at tha 
|Kiint in the raanufacture of carbons — will be able to do awaj 
entirely with the copper-coated carbon, and give the electric lighl 
people something entirely superior in carbons frora what the 
have now* Mr. Reid oould give you some information relative 
to tbb. 

Mr. Reid: I would like to hear from people who are u^idj 
carbons first. There are a great many here who have had a gr 
deal of experience, more than I have had. My business is nianu- 
fac^tiiring and selling. That is alRint all I can say. 

Mu. Pakker: It would lie very de^sirable to hear from some 
of the consumers of these carbons whether they have noticed the 
difference, if any. I certainly agree with die views of Mr. Wad 
worth, yt^t still I would like to know from actual experience wha 
has Ix^en the result among the consumers of carbons. 

Ttir President* Give us your experience with coated and 
uneoatcd carbons. What is the advantage of coated carbons ove 
the plain ones ? 

Mr. Van Depoele: My experience with carljons is that the 
copper-plated carbons, espeiHully for long circuits, are almost 10-1 
dispensable unless you use a very high tension, and then oer^ 
tainly it docs not matter whether cartwns are coated or not. The 
life of a carlwn is increased by the coating of copper around it.j 
I have, in many instances, tried carlxjns not coated, and hav< 
found that they give a better light, but that the carbon will be 
consumed a great deal faster, although it does not matter with j 
some different systems, which use high tension, whether carbons are! 
coated or not ; but those systems which use the heavy current and 
low electric motor force want a carbon that is coated. That is^ 
my exj)erience in the case. 

Mr. Wadswobth: In Europe Mr. Seiraen has three differ* 
ent systems, and out of the entire number of carbons uscil on thej 
continent of Europe, there is not perhaps over one-eighth of then 
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:>pperH3oated, and they all oome from Araeriea. I do 
not know of a concern in Europe, iinle?^ a new one recently cstab- 
Ibhed in Belfast, and that is not in Europe proper, tliat plates 
carbons. They all use plain carbons over there. Now Dr* Sei- 
men manufactures carbons, and Hardwood is also a large manu- 
fiwrturer. In meeting electric light people over tliere, I find they 
are a^ngalratwst exclusively plain carLwjns in the majority of t^ai^ 
boos used. The copper-coated carbons come from America. I 
would like to ask in connection with this, if a plain carbon could 
be made that would last equally or nearly as long as a eopjier- 
coated carbon. In your opinion, is the resistance of a circuit 
increased enough by the mwle of copper-coating to make it a 
matter of material imjMjrtance? 

Mr. Van Diipoele : As I said, where they use a high electric 
motor force I would prefer to use the carbon not plated, l^ecause 
it gives a better light; but in a system where tlie currcntii are of 
low electric motor forc« or heavy quantities, there I prefer a car- 
bon tliat is plated. In the sixty-) fght machines in a small circuit, 
PttcJi as they use in Eunjpe, tliey do not use as small a macliine. 
That is the reason the 8eimen t?ompany are using ciirbons not 
plated^ because they use small machines of tweJity lights. In that 
case it does not make much difference whether the carbons are 
plated or not, if they have good carbons. 1 have used some of 
Seimen's carbons, and they work beautifully. They are very 
expensive, but they seem to take more care in the manufacture 
than we in America. 

Mr. Wadsworth : On the question of resistance, Mr. Van 
Depoele, if a plain carbon could be made of sufficient tlurability, 
and on a circuit ten miles long, in your opinion, would the re- 
HJstance of a plain carbon over the rt^rstance of a copper-coated 
carbon be material ? 
Mr, Van Depoele: Not on a small machine. 
Mr. WauswortH: Take it on a 160-light raaehine, 
Mb. Van Depoele : Yes, I think I would prefer copper- 
plated carbons there. 

Mr. Wadsworth : I will state for tlie benefit of Mr. Van 
Depoele that I have measured with the galvanometer, as 1 stated 
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before, on a circolt over six miles long, with sixty lights kept with 
plain carbons, and tlie same cirouit kept with copper-ccmttxl cur 
bons, and there was not a fill! olira diftereuce in the resistance oi 
the circuit* 

Mh, Van Depoele: That raay be. The carbons heat u| 
when they are not plated, and oertainly they bring in artnal con- 
ductivity wliich is wante«l ; you are certainly expending a great 
deal of current heating the carbons, in order to get at the maxi^ 
murn resistance. 

Mr. Parker; I was going to a.sk Mr. Van Depoele a que 
tion. I wanted to ask if he experimented with plain carbon? 

Mr* Van Depoele: Yes, sir. 

Mr. Parker; And did you find much diflFerence in tli€ 
carljon ? 

Mr. Van Depoele: Yes, there is a great deal of different 
The difference i.s not large in one t^rbon. It would not, in fact,! 
in a email nuichine of eight or ten lights,. make any difference^! 
especially where the machine has an electric force of eighteen to 
twenty-four, you wouUl have carbons plated; the Don-plated 
carbon gets too liot for the lamps. 

Mr. Parker: Whether there is much resistance in the carbon 
in the same machine, whether much difference in the carbona 
themselves? 

Mr, Van Depoele: Certainly, there is a great deal of dif- 
fei^ence in that because some carbons arc baked better than others* 
Those baked the best are the best conductors. In one case yottj 
w^ill find carbnus vary a great deal ; in some cases you will find! 
carbons will not be heated at all, while others get so hot you can 
not touch them. 

Mr. Parker: Then if there were uniformity in carbons^ 
themselves, imcoated carbons would be the best? 

Mr, Van Depoele: Certiiinly. 

Mr. Donaldson: I do not know that I can help you out] 
muchi, but our experience has been that we have to get a good | 
plain carbon to burn the best light. Tlie duration of the plain 
carbon is not rjuite as long as that of the cop[>er-coatc<l. That is a 
matter admitted on all sides. But as far as our experience goes in 




St. Paol we take the plain carbon every time in preference to the 
oopper-cf»ateil, provided it is aw good* We claim we get just as 
much light. The lights are just as bright with the winic amount 
of current as we have with tlie copjKTKviated, and 1 have tried 
thia o(f and on many diflFerent times during the last three yearSi 
aod I am convinced so far as our system goes, that the plain car- 
bon is the best for us. 

The PftEStBENT : Our experience is the reverse. We have an 
unsteady light with the plain, and a comparatively steady light 
witli the copperK^oatetl carL>on. 

A MEMBEK : What system is the gentleman using ? 
Mr, Donaldson : Tlie Fuller system. 

Mr. Avery : The resistance of the most nniform earbon 

which I have been able to maintain — and I have measured the 

resistance, I think, of almost every make in this Cfjuntry — is 

about one-third ohm, and the resistance of the same carbons 

copper-plated is aJjout three hundreiltlis of an ohm. There is a 

difference then between the cop])er- plated carbon and tlie plain 

carbon of three-tenths of an ohm per lamp* On a forty-lani|> circuit 

that would make a difference which you can readily figure, and 

which I think would be quite an object, notwitlistanding five lamps 

have a resistance as low as two ohms. I think it would be qnitean 

item. Then one other point concerning platt><l carbons. The main 

portion of resistance in a copper-plated carlwn lies between the 

«nd of the plating and the arc. Tlie part where the current has to 

pass through, the un plated portion of the carbon, is the same when 

the carlKin is short that it is when the carbon is twelve inches 

long. When yon have one six-inch earlx>n the resistance is just 

One- half what it is when you start with the twelve-inch. We 

ought to get the steadiest li^jht from a eopper-plateil carbon. 

Thwretically the resistance ought to be incrciised three-tenths of 

M uhm for each lamp trimmed with a black carbon. I do not 

tnow how it is practically. 

TriE President: The report of the committee on Permanent 
Organization closes the regular business of the Conventi(*n, We 
^ill now have the report of that committee as the next business 
la tW regular order. Mr. Chairman, read your Report. 
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Mr. Hovey : Before reading the written report, on behalf of 
the committee, I want to Siiy a few words giving a sort of a sum- 
mary of the discussions which we have had. This morning prior 
to the Hirst session of this Convention, we had a general considera- 
tion of the matter. In the interim I drew up for tlie coraroittee 
an outline of a constitution, and after the session we had another 
meeting of our committee and put it into exact form. Our in- 
etructions were general and we assuuiwl/inasmuch as the Conven- 
tion here is drawing to a close, that it was desired we should 
practically complete the work and lay it before this CooventioD. 
Of course when it is before this Convention, it will decide what 
to do with it. We had iis a basis to go upon, a copy of the Con- 
Btitution of the National Telephone Exchange Association, of 
course changing it very materially, and adapting it to the wants 
of euch an it'^x'iatioii as is here contemplated. We have also 
gone u[>on the idea that the less machinery such an organization 
has the better. 



Artict.e First: The name of this Asdociatlon shall be the 
National Electric Light Association. 

Artklk Sfcond : The members of this Association shall be 
companies, firms or individuals operating electric liglit plants or 
manufacturing electric If J 1st ipjjaratus. ^ 

Article Third : CVaLq>atjies, individuals or firms, engaged in 
the manufacture of machinery or apparatus connected w^itb the 
electric light may Im? admitted to a&HtK*iate meml)crship by vote of 
the Exetmtive Committee j such associate members shall pay the 
same dues as members, and shall Lh3 entitled to seats at all meet- 
ings, but shall have no vote; they shall be ineligible to office, 
and sliall l>e entitled to the floor only at the request of the £xfM3U« 
tive Committee or the presiding officer » 

Article Fourth : The officers of this Association shall be a 
President, thr*fc Viee-PresidentHj a Secretary and Treasurer, wlio 
shall lx> one and the same j>eri^on, and six members as an Kxecu- 
tive Committee, of which the President, Vice-Presidents and 
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'^Xtesurer shall be nieralx^rfi, ex offido. Five raerabers shall be a 
quonim. All oRicers simtl be elected by ballot at each annual 
meeting of this Ass-iK'iation, ami nliall hohl their res|MN*tive offieea 
for the term uf tme year^ or iiiitil their successors are elected and 
quulifietL 

ARTirtE Fifth: The duties of the several officers sliall be 
tho^ usually [K»rtahiing to their offices. 

Article Sixth : The Executive Committee shall be the gov- 
erning body of tiie As8ociation. It t^lmll meet from time to time, 
gather and prepare information on all to|iic8of intereat, and sub- 
mit reports at each meeting of the Association. 

Article Seventh : At l^ist one general meeting of the Asso* 
ciatiofj jihall be held each year at 8ucli time and place as the 
Executive Committee shall determine. 

Article Eighth : The entrance fee fthall be ten dollars for 
ttach member, and the anutuil diic^^ ten dollars. Each meml»er 
^roay be reprej=ented by a member or dt'ktgates, not exccetling 
ihre^, who shall be entitle*! to one vote. 

This Constitution may l>e amended at any general raec'ting of 
the AescKJiation by a vote of two-thirds of those present. 

We came, of course, at the out«^et, to the eongidcration of the 
question as to who 8hall bt; ihe otlicers, and as an additional part 
of our rejwrt, we submit, with all diiTulcnce, the fallowing list; 
President, J- F. Morrison, Baltimore; Vice-Presidents, H. W* 
Cleveland, of Hartford; J. H, Yarljorough, NasliviHe; E, R. 
Wecki*, Kansas City ; Secretary and Treasurer, W, A, Hovey ; 
Executive Committer? J. B, Fletcher, Dayton ; G. S. Bo wen, 
Chicago; W* HochhauHen, New York; (iiUx*rt Donaldson, St. 
Paul; Frank Ridlon, Boston; J. 0*Connor, New Orleans. All 
of these gentlemen are present and took a part in tlus Conven- 
tion, except Air. O'Connor, but we felt desirous to have a gentle- 
man on the exe(?utive committee representing the far South. 

On motion the report of tlje committee wa*^ a<lopted. 

The President : The next business in order is the nomination 
of officers. The nomination for the office of President is in order. 

7 
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Mr. Hovey: The coraniittee nominates J, F. Morrison, 
Baltimore. 

The President: Prepare your ballots for election, 

Oij motiuii, Mr. Bowen was authorized to cast the Imllot 
the members present for IVeBident. 

A motion was then made that the nomination be closed* 

TJiere being no ubjeetion, it was closed, and Mr. Bowen castJ 
vote on behalf of the Association for Mr. Morrison. 

Mr. HoVEYt Allow me to present Mr. Morrison, the distin" 
guished President-c^letU of the new Association. 

Mr. Morrisox: We have no time for speeches; we have too 
much to do to get through the balance of the work of the Con 
vention» The next business in order is the nomination for Vi< 
Presidents. 

Mr. Curtis moved that the Secretary be empowered to cast j 
ballot for the nomiaatiuns made by the committee^ which w^ 
eeoondal. 

Mr. Hovey: I will then cast a ballot. 

The Peesident: By the unanimous consent of this Convey 
tion, the Secretary will east a ballot for the gentlemen who 
names he will now read. 

A motion was matle that it lie for the whole ticket. 

The President: The motitm is not in ortler. H. M, Cleve^ 
land, of Hartford; J* H. Yarborough, of Nashville j and E. 
Weeks^ of Kansas City, arc nominal cd fur Vice-Presidents, 
unanimous consent tin* StH'r(*tary will t^ast a ballot for the aboil 
named gentlemen* 

Mr, Hovcy cast the ballot, 

Th e Pr1'>5 I D ENT : I now dec! are Messrs. Cleveland, Yarboroug 
and Weeks, duly ekH.*tod Vice-Presidents of this AssociatioD. Tk 
next business in order is the election of a Secretary and Treasurer. 
Nominations are in order. 

Mr. Weeks: I nominate Mr. Hovey, 

On motion nominations were closed » 

The President: If there be no objection, I declare Mr" 
Hovey unanimously elected Secretary and Treasurer, 

Mr, Hovey: On behalf of the Executive Committee I nomi- 
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lEiate George S. Bowen, of Chicajc^; W. Hodihausen, of New 
T^ork ; Gilbert Doiialtl^ion^ of St, Paul ; Frank Ritilon, of Boston ; 
John R, Fletcher, of DaytoD, Ohio ; and Mr. James O'Connor, of 
^'ew Orleans, 

The President: The nominations are before yon. 
On motion the nominations were closeil. 
The President : The Seerctjiry will cast a ballot far the 
entlemen named* 
Mr. ITovey : I cast the ballot of the Convention for Messrs, 
B<twen, Hoclihausen, DonaklBon, Ridhm, Fletcher, and 0*Connor. 
TuK President : I declare the gentlemen whone names you 
have heard duly electeil as the Exeeutive Committee of the 
Assochition for the ensuing year. Js there any bus^iness? 
A motion was made to adjourn. 

The President: The motion to adjourn is made and is not 
debatable. 
The motion was withdrawn, 

Mr. Bowen: Mr. Chairman and gentlemen of the Conven- 
tion, on behalf of the Committee of ArrangomentB of Chicago, 
who were organ lised for the purpose of facilitating the business of 
this meeting, I desire to express their thanks for the pei^onal 
attejjdance of each gentleman here. Many of you have come 
many miles to attend this Convention. It eertaiuly affords me 
great pleasure to c^jme in contact with so much electric liglit. I 
trust, gentlemen, that the circuit which lias been established may 
never l»e broken ; that it may ciintinue to grow and prusjier, and 
that the electric light business iu this country will grow with 
your growth and my growth. I know, gentlemen, that it is a 
great topic. I do not assume to enter into the discussion of it, 
but only to say I thank you all very much, personally, for your 
attendanc*e here, ' Having said so much, 1 <lesire to offer a resolu- 
tion: *' That the thanks of this Convention Ije ten<ler(*d to the 
Chairman for the able manner iu which he has presided over the 
deliberations of this Couvenlion," 
I move the adoption of the resolution. 
The resolution was seconded. 
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Mr. Bowen placed the resolution before the Convention and it 

was unniiimoiisly adopted. 

The President: Gentlemen, you have done me a great honor, 
two honors; finst, in electing me President of such a Convention 
as this, an honor anyone may l>e proud of. I felt your kindness 
all dirouojh the proceedings of this Convention afl deeply as a 
man could j)os«4ibly fee! it. Mr. B«nven has put the case to you 
plainly that your interacts lie in the direction which yon ha^ 
marked out tt>-dny, Tliis is a l»roadcr scheme and more coi 
prehensivc-thun almtxst any one in this room, perhaps, thinks 
this time. You have started an Association here which w 
enable you to da just what has hct^n done from time immemorial' 
It will enable you to sttind shoulder to shoulder to defend your 
rights. In the first place, it will give you a facility for knowing 
what your rights are that you never had l>efore. It will giveyo|^B 
an np[vorlnnity of communi</atiou between tlie different com pani^^ 
wliieii the electric light interests ought to have had long since f»ir 
combination. Now that is a dangerous word, and the combina- 
tion I am talking about is not the combination of men who desire 
an unfair advantage for themselves at the exjiense of others. It 
18 a combination which lies in their ability to understand and 
learn to work tlie deluilsof tficir business, and protect ibem from 
the pinitm who infest the eh'c^trie li^^ht liusineRs, |ierlra|is more 
than any other. It gives them an ttpportunity lo protect those 
who protect tljem. It gives them an opportunity to make that 
sort of a combination. And it gives them tlae possibilitif!S of 
flucb an intercourse as will save them from the ste])fathers and 
the gstepmothei's of their parent companies. I observe the gentt 
men rejvreseutiug sojiie of the parent companies do not smil 
Now as this Convention is drawing to a clo^e, I return you ray 
sincere thanks* for the treatment you have acc^orded me a«^ pi 
siding officer, and when T say that, I mean all tliat it impl 
I feel deeply gmteful to you for your courteous treatment during 
your deliberations. The next meeting of this bmly ought to be 
held in July, and at some place wljere you will not l*e confin 
to oue or two days, cojupelliug you to crowd into this short ti 
work which ought to take i^vQ ur six days, — work hastily coo- 
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ietod is not well considered. We have not had the opportunity 
to take up and digest subjects of so muoh importuDce to us which 
iave been laid u|K>n this tattle for consideratiou. 

One other |xjint, and 1 liave done. Tliat is, as you go from 

this Conventiou to your homen, that you youn^elves watch the 

i/rorking details of your business, and hold toastrict account your 

cngjoeer^ and superintendents, that they may furnish you every 

change, however unini|>ortant it may ajjpear, tliat take^ place in 

the working details of your business, and coraraunicate the same 

to this organization. That will give you the power I sj^ike of 

,|p this combination. If you do that, the whole sttiry is told, 

when you meet again, instead of sitting around this room 

like " buraps" on a log, waiting for some pers^m to make you 

lingry before you make a sjieech, or ask you wliat you have in 

r mind, every man will come to the Convention with his 

brain teeming with subjects of interest to his brother members. 

That h one of induction merely. Ttiey must know the faces of 

their fellow membpi^, and liereafler they will know something of 

their features, and in r€^ard to the conduct of their business. 

(Applauiie.) 

Mb, Wadsworth : I think, it la fit and proper to offer a res- 
olution of thanks to the proprietor of this hotel for the conveni* 
and eourtes^y in extending favors to us, reducing the rates 
of their hotel to the delegates here. I also think, it would be 
proper to ofter a resolution of thanks to the Press of Chicago for 
the very full and comprehenBive raannor in which they have re- 
ported the deliberations of this Convention, I would, therefore, 
ofier such a re-solution : Tliat thi^ Convention extenil their heartiest 
thanks to the proprietor of the Grand Pacific Hotel for his kind- 
ne=;^and courtesy, and to the Press for the very i"u!l manner in 
whit*h they have rcportetl the proceeding.^ of this Convention, 

Mr. Bowen: I will second the resolution, and, in seconding 
it, I desire to state that the proprietor of this hotel most cheer- 
fully acMx>rded all the facilities you have, without charge; and 
also desire to say that the local Press of this city have, in the 
most kindly manner, extended all the notices I have requested 
tbem to make in regard to thw Convention. 
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The resolution was unanimously adopted. 

Mr. Weeks; Id the line of your suggestiong, I would 
that I have drawn up an analysis of the operating expense 
clectiric! light platitw, copied from a book which I have for my 
own management of our own business at Kansas City, I have 
plaoHJ over 100 of tht^e sheets upon this table, and it may 
well for eiioh representative to take one of these with him* 
will be, probably, of assistance to every member getting data 
8uch a way that we cmi compare, 80 that, when we meet agai4 
Mr. Smith can my what the expense of his plant is, Mr, Jon€ 
can say whtis his is, say what it costs for the expense of running 
are 1 a in |is o f t wo t h o usa n d ca n< 1 1 c-po wer on e h on r. I f M r. S m iti 
finds it eo&t8 liim tive C4.^iits an hour, and Jones shows it eosti?; hid 
two and a half or three cents, Mr. Smith and Mr. Jones ha 
better get together, and see just where Mr, Smith is wrong, 
think this will be a step in the right direction. It may faoilit 
matters for all delegates to take one of these papers. 

Mr. Cowen : I may be permitted to state that the Treaawr 
of the new organization is here, and will l)e happy to retieive thf 
annual dues of any of the gentlemen who feel disposed to hand 
them to him while he ig here. 

A member: I think there should be books open here for 
rece|>tion of the names of parties joining the new Asso<iiation. 

TnE Secretary: 1 will attend to that. 

On motion, the Convention was declared duly adjourned, sine 
die. 
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Names of Gentlemen who Attended the Meetings 
OF THE Convention at Chicago, III, 

J* Frank Morrifton, BrusJi Electnc Companr, Bwltitnnre, Md. 

Sum me r field HiUdwin, Brush Klectric Company, BiiUimore, Md. 

Theoflofe P. Railevr^ Chicago^ 111. 

A- N. Lane, Mtiskt^on* lown. 

K M. JuhikMvn, Hyde Viirk, III, 

J. H. Yarboroiigh» Nfiftlivillet Teniu 

R, T. Robinson, Provitlenc€| R. L 

A. L. Ide, Sprmg^eld, HI. 

H. M* Cleveland, Schuyler Electric Light Compnny, Hartford, Conn, 

S. E» Locke, Schuyler Klec^tric Light Com puny, Omaha, Nebmskttt 

8. S. Badjifer, Ridger Electric Lijjht CVuujiany* Cliicagf>, iih 

M. C. Bullock^ Brush Electric Light Company^ Chicago, HI* 

C. J. Richartls, Rncijie, Wig* 

F- S. Terry, Electrical Supply Cnrnpafiy, Chicngo, ML 

J- H, Beid, Electrical Supply Company, Chicago, 111. 

W. L. Du&li, Van Depoe I e Company, Chicago, III, 

C- J. Van DeiKjele, Van Depoele Company^ Chicago, HI. 

R. J, CBeirne, Star Iron Tower C^^mpany, Ft. M'^ayne, I ml. 

IV. A- Knapp, Riiilway Telegraph Supply Company, Chicago, HI, 

W, T. Lewis, Thomson- HoiMon Company, Racine, Wis, 

F, II. Augell, American Electrical Works, Providence, R, L 

C. C. Curtis, Bnii^h Company, Cleveland, Ohio, 

R I). Libbey, New England Glass Company, Boston, Mush. 

Jt D. Robirwon, New EnjEjland Glass Company, Chicago, 111. 

George D. Fletdier, Van Dr(»oele Company, Dixon, HI. 

Kliner A. 8|>erry» Sperry Electric Light Company, Chicaijro, 111. 

£dwln llace, Sperry Electric Light Ct>mpany, Chicago, 111, 

Ckftrles E. French, Cleveland Carbon Company, Cleveland, O. 

R. J. Randolph, Rockford, HI. 

W. T. Powers, Grand Rxipids Electric Light C^impany, Grand Rapidi?, Mich, 

George W, Carter, Van Depoele Company, Jm kson, Mich. 

C T. Kelm, United States Electric Light and Power Company, Dubaque, 

Iowa. 
C. B. Askew, St. Panl Electric Works, St. Paid, Minn, 
Joseph Flei«heim, Electric Light Compnny^ Menomonee, Mich. 
George L. Croasman, Thomaon-Honstou Electric Light C^^mpany. 
r). Jacobus, Van Depoele Company, CrookHton, Minn. 

E. M, Fox, E, Remington & Sons, II ion, N. Y. 

F. M. Milln, Thomson- Honston Company, Des Moincfl, Iowa, 
E. R. Montague, Bnish Company, La Croswe, Wis, 
H, C Adams, Holmes. Booth & Ilaydcn, New York, 
A. W. MeLftughtin, Holmes, Booth & Hay den, New York. 




R, L. McDotmld, Jmmev Electric Comimny^ Ft. Wiijni«» I«tJ- 

Vernon Bell, Western Electric Company, Mmtieapolts, MiiiD. 

Hiiro Id V. Brown, Chicngo, til. 

William }L Betich, CHnisteail Klectnc Lljfltt Company, MinneapolIfl| Mlmi^ 

T. P. i^luinridge, Americnn CiirU^n Cumptmy, Chieajtfo, 111. 

W. M. Goldthwnite, Ele<2lric Li^Hit Company, Adrinn, Micb. 

A. L, Avery, Buffalo Electric Work«, BiilTiilo, N* Y. 

H. D. Stanley, Bridgeport Electric L.i;jrht Compuwy, Bridgeport, Coon. 

W. A. Hovey, Eld^ti'icol Review^ New York. 

C. W. Price, EU^irkal Rtritw, * Chicago, 111. 

G. W. Parker, Parker, Rus^ll A Co., St. Loiii«, Mo. 

L. M. Finhback, Parker, Ru«tHell & Co., St. Louia, Mo. 

W. Hochhiiiisien. ExceUior Electric Com pa ny^ Kew York. 

John C. Pyf*^i ^«« ^^^^ Electric Light CV»ra|>ony, Chicago, fll. 

VVlllUm A. Humniett, New York ^5:l^ety 8team- Power C^iinpany, ChicagOi ] 

FrtiTik Stewart, Western Electric Comiwiny, Chicago, 111. 

Churles A, Brown, Wc5*tern Electric Company, Chicjigo^ III. 

George S. Bowen, Elgin Electric Light C*>iiipany, Elie^iti, III. 

W. H. B4)iilton, Buulton Carbon Company, Clev'olaiid, O. 

George H. Wad>?worlU, Botdlon Carbon Company, Cleveland, 0« 

E. R. Weeks, Thorjison-Ilouston ElecuHe Light Company, Kaiijias City, Ma 

A. K. Stiles, Van Dep<:»ele Company, Chicago, 111. 

W. A. Kreidler^ Correspondent, Chicago, III. 

Frank Ridlon, Brush Electric Light ComjMiny, Boston, Miws, 

R. T- McDonald, Jenney Electric Light Coropsmy, Ft, Wayne, Ind, 

C, C. Warren, United States Electric Light Company, Chicagti, III. 

W. J, Bnckley, ExceHor Electric Light Company, C-hicago, III. 

E. M. Barton, We'*tern Electric Company, Chicago, III. 

John Yoirng, Western Electric Compuny, Chicjigo, III, 

C. C. Masking, Western Electric C-ompany, Chicjigo, 111. 

C. A* Carter, Annonia Brtws and Copper Company, Chicago, III. 
W. P. Ilnthawjvy, Fuller Electric Liglit 0>mpany, Milwaukee, Wis. 
W. F. Wiilworth, Manufaetnring Electric Light Cross Arms, Sotilh Bend. Ind. 
J. C. Neville, Mannfrtcturing Electric Light Crows Arms, tSonth Beinl, lud. 
E. B. Palmer, S|>erry Elc^ti'tric Light Company, Chicago, 111. 
H. L. Brintneli, Swift Electric Light Cotnpauy, Saginaw, Mioh. 
J. H. Stan wood. Badger Electric Light C^t^rapstny, Chicago, IlL 
L. W. Slack, PittHbiirgli Carbon Company, Pittsburgh, Pa. 
EILsha Gray, Chicagr^ lib 

H, W. Biirgett, Americjin Electrical and II Inm inat t ng C^ompany, Boston, 
G. Donaldson, Eletrtrie Light Company, St. Paid, Miim, 
W. H. Keasel, Wilbaigltby, Mill *& Co., Chicago, 111. 

D. R. KusseJI, Parker, Rui*j,ell & Co., St. I^nm, Mo. 
John R. P'letcher, Dayton Electric Light Oompany, Daytoo> 0, 
a n, Welwter, Chiciigo, III, 
J, D, SimpBon, Chicago, lib 
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SEMI-ANNUAL CONVENTION. 



FIRST DAY'S PROCEEDINGS. 

DkIOK SqUARE HoTEI^ Nisw YoBK^ August 18th, 18S5. 

The Convention was called to order at 3 P.M. by the President 
^^f the AjNS«>ciationj Mr. J. F. Morri^n. 

The President : Gentlemen of the Nntional Electric Light 
'A.j^sociiitjon. It is now six monthH since our hast meeting. During 
thi8 time 1 liave no doubt you liavo all given some eonsideration 
to the subjects jiartially ilis(*UK>LHl at that nieetiugi and have eome 
here prepared to discuss tliem in even a more iutelU^ent nmuner 
than tliey were tlien di«euH»ed. I will take up only ^o mneh of 
Tour time a^ may be necessary to name the ditferent subjects 
which will be presented for your consideration, and to present to 
the Asscxjiation for it-* action, some matters of change in the 
Con.slitutioD, which have been made uecesi^ary by rea^son of the 
resignation of tlie Secretary and Treivsnrer. Among the subjects 
for diifcus&ion will be that of tlie pro|>er in^uhition of lines; the 
feasibility and cost of undergronud wires for eletUric purposes ; 
the comparative desirability of the tower system of lighting, 
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with that of lighting from pole*^; the comparative cost of prcH 
duoing electric lights by steam and water power; electric motors 
and their relation to electric lighting in the producing of power; 
the liest form of dvuamo; and the advantaicc5 of electricity over 
other illurainants for street lighting. Major Heap, of the United 
States Lighthouse Board, will addre^ss you on tlie subjetrt of elec- 
tricity fur liglitiioLise purposes. I presume that^ during tlie 
session, various matters will come up which will attract the 
attention of tlie niemlicrs of this Aj*,-^ooiation and will be properly 
discussed. There is one thing whicli, perhaps, it is better to 
warn yon of aliead, if tiiat term is admissible. An effort will 
be made during this Couvt^ntion to establish business relatione 
between the different working companies; that is to say, to have 

ch rehuions as will lead to the establishment of a uniform price 
for electric lighting in the differeut parts of the country, and 
that wi til nut regard to the system by which the electric lights 
may have l>een produced. At the same time aud in that con- 
necti(m a like eff^irt will be made by the consumers. (We pro- 
pose to call the companies here consnniers» as distinguished from 
the proclntN^r or miiunfaclnrttr of lighting apparatus aud sujiplies.) 
We propose to make an eflbrt to bring about an equalization of 
the prices between the different manufacturers, so that instead of 
destroying eacli other, this Association may be the means of 
building up friendly relations between the different electric light 
companies of this country, and, perhaps, compel fairer play than 
you can coax out of what is known as the parent companies. 
That applies all the w^ay down from the manufacturers of ma- 
cbinerj' to the manufacturers of carlmn. 

I declare the Convention now o])en for the transaction of busi- 
ness. The first business in order is the report of the PZxecutive 
Committee. 

Mr. G. S. Bowen: The Executive Committee had in hand 
the examination of the accounts of the Secretary and Treasurer, 
and report as follows: The amount already received for mem- 
bership is $620, 62 names having been registeretl, and the dues 
having l>een paid. There have been also added since this report 
was made^ the names of 3 other gentlemen. There have been ex- 



pended $415.67, vouchers for which I hold in my hand, and 
which the Executive Committee has approvetl T now move 
jou, Mr. Chairman, tliut the report of tlie Executive Committee, 
so far as fi nan cess arc concerned, l>e approvetl. 

The motion was carrietl, 

Mr. Bow en : These voiicl)ors are sul»ject to examination by 
any member of the Convention. I have no doul)t they are 
correct. 

It has been found very desirable to amend our Constitution in 
one or two partrcuhinj ; and I have, as a part of my report, a 
resohition to change Article 3, m that it ^hall rend after the words 
** electric lighting," etc., as i^ersoris eligible to membership, com- 
panies, individuals, or firms engagetl in tlie manufacture of ma- 
chinery or apparatus connected with electric lighting — " electri- 
cians, electrical engineers, or business col laterally connected there- 
with." 

The object of making this change is that all persons interested 
in electric lighting, the mauufueturer of eletitric apparatus, or 
anything pertaining to electric lighting, or electricity in any way, 
may l>eoome memliers of this Association. I suggest, Mr. Chair- 
man, that this amendment may be made as proposed. 

The President : Gentlemen, the amendment is presentetl as 
the result of the action of the Executive Cojninittee, and is now 
before you for y<:>ur action. 

Mr. Wadsworth : I move you, sir, that the recommendation 
of the Executive Committ€^e be adn[>ted, antl that the Constitu- 
tion l>eso changed in accordance with the recommendation. 

The President: The Secretary will please call the roll. 

The roll was then called, ami the amendment was adojited. 

Mr. Bow en : It was discovered that Article 4 provided that 
the Secretary and Treasurer should be one and the same person. 
It has l:>een decided by tlie Executive Committee to recommend a 
change in the Constitution, so tliat it will read that the ofticei*s of 
tlie Association shall be a President, three Vice-Presidents, a Sec- 
retaiy and a Treasurer, who may be one and the same |>erson» 
It does not provide that tliey may be one. We, therefore, offer 
this resolution ; 
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be''ii]^««ador •'idnilbe* 



^wui Ibei 



The imendiiieDl wis adopud. 
MiLBowex: Tbe Semtux 

rhich I will 



laaia to raid 



me the foUowin 



Mr. 



incorporate in my report It k the restgiiatioo of 
Baldwin as Treaisarer: 



** I hereW teoder mj reaigoaiioQ as Treafinrer of tii« Xatiooal 
Electrie light Aaaociataoii. 

"Very respectfoliir, 

"StDfHEBriELD BaI*DW1K/' 

On motion the resignatioo was aocepted. 

Mr, Bowen : The Executive 0>mmittee have venr hurried 
put these little items in form as well ns they coiilil. Bef* 
another session we will have formulated a more correct reporL 
I beg that you will pardon the informality, and will merely say 
that I am delighted, as the Chairman of the Executive Cam- 
Hiittee, to see 80 many gentlemen here, and I trust that the pro- 
oeedings of this meeting will he full of interest and profit to all 
who have l)een kind enough to favor us with their presence, 

Mr, Cleveland : I understand that the Ai^ociation is withi 
a Secretary. 

The PREBtDENT: Without a Secretary or Treasurer 

Mr. Cleveland : In connection with that I presume it would 
be preferable for the President that he and the Secretary should 
both be located in tlie same place, as tliere are a numWr of m; 
ters of busiDcsB j>crtainiog to the A&'^ociatiou that refjuire thi 
joint action of l>oth those otficers. Now I would suggest that if 
the President of the Association know of some person in Balti- 
more who would be a fit i>ersan to fill that office, he suggest the 
name. 

Mr. E* R- Weeks : Action has been taken according to 
gentleman's suggestion. Tf any nominations are in order, I woull 
nominate for Treasurer Mr. H. M. Linnell,and for Secretary J! 
H. E. Illieinhard, a fellow-citizen of our President 

Mn. Wadsworth : If nominations are to be made, 
nominate fur Treasurer Mr* Charles Cooper, of Brooklyn. 
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Mr.C(K)PER: I would respectfully decline. 

A MEMBER: Is thifl the annual meeting now, or is February 
the time the election of officers takes plat^j? 

The pRfBiDE^T: Thh is the scmi-iinniml meeting. We are 
having an election only to fill vacancies. 

Mr. Bowex: The Executive Committee considered it wise 
that the Secretary of this Ai^ocHation should he neur at hand, so 
as to aid the President in any movement that he might desire to 
carry out, and we Belected a gentleman who, the Prcj^fdent of thi^ 
Afieoeiation says, is perfectly competent to act a>> Secretary of the 
Association, Mr. Rlieinhard, of Baltimore, It has aim reeom- 
mended the name of Mr. Lirmell, of Hartford, for Treasureri 
for whom Mr. Cleveland vouches as being a very excellent bu«i- 
Bees man, and there can be no quiistion about his reliability in 
every sense, I, therefore, move you that thosi^ two gentlemen be 
det^ted Secretary and Treasurer of the National Electric Light 
Association* 

Mr. Ei*der: I move that the action of the Convention be 
taken separately on the Treasurership and Secretaryship. 

A g recti to. 

Mr. Elder: I put in nomination for Secretary of the Asso- 
ciation Mr. Martin, of the Ekdricaf World My idea in doing 
this is that I believe the position should Ix* held l>y a person who 
m not pleilged to this or that system; that the Secretary t>f the 
Association should be unbiased ; that Mr. Martin is fully com- 
petent I think all will admit, and for that reason T put liis name 
in nomination for the position. 

Mr. Wadsworth: I would like to put in nomination Mr. 
Price, of the Ekdrical Jieriew, I fully concur iu what Mr, 
Elder has said in regard to the otfice of Secretary. 

Mr. Price: I would like to say for Mr, Price, that he re- 
spectfully declines the honor. Tie thinks that if the reconimend- 
ation of the Executive Committee is t^arrie<J out it will be most 
aatisfaetory. 

Toe President: Mr, Price declinc»s. Mr. H. E. Rheinhard 
of Baltimore, and Mr. Martin of New York, are nominated for 
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Secretary. Mr. Martin is not a member of the Association, 
Rlieiiihard is. 

A MEMBER: Is Mr. Martin eligible? 

The President: I think so. The National Electric Light 
Association is competent to select its Secretary from outside it^| 
own ranks, ^i 

AIr. Adams: Do associate members have a vote in tbii 
matter? 

The President: No, sir. 

Mr. Adams: Only elec^tric lighting compaujes. 

The President: TIjose are all. 

Mr. Wads worth : Tlie representatives of private plants ban 
a vote ? 

The Presidext : All those owning or operating electric ligl 
iiig plants, have a vote. 

Mr, Wadsworth : I wooUl like to inf|nire what is the coil 
struction of the languuge *' mjiimfucturiog electric light apf 
ratus," in Article 2. 

The President; That means manufacturing apparatus to 
produce light. 

Mr. Wadsworth: Carbon? 

The President: No, sir. 

M R. W A Ds worth : WMre ? 

The President : No, sir. That is not apparatus. That comes 
under ihe head of supplies. Dynamos antl lamps are refcrre<I to, 

Mr. Wadsw^ortu: I represent a plant here, and as the repre- 
sentative of that plant I cluioi the right of an active member. 

The President : The question was raised and settled in Chi 
cag*»» that Mr. Wadsworth has a right to a seat on the floor 
representing a com(mny owning an isolated plant. 

The roll was then called on the vote for Secretary, and Mr. 
KheinliJird received 22 votes, Mr. Martin 8. 

The President: Mr. Ilheinliard has receivetl a majority o1 
the votes cast, and is therefore the Secretary of the Associatioi 
The next business is the election of a TreasuriT, 

Mr. Bo WEN: I would utfer an amendment, that Mr. Linnell 
be declared Treasurer by the unanimous vote of the Convention. 
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IMr, Wabsworth: Several objections have been raii^ by 
members of the Association to the eleclion of Mr. Linnell. I do 
n€>t care one way or the otiier about it myself, l>iit the objeetion 
lia« been raised that Mr. Linneli ia general manager of the 
Soliijyler Company. Mr, Cleveland is President of the Schnyler 
Company and represents it in the Vice- Presidency of the Asso- 
ci2i.tion. Some of these gentlemen who are operating other f^ys- 
terns of electric lighting here, have felt that one repcefsentutive of 
e^ch &\'>item was enough, and they have requested me, as t^Jey are 
natui-ally bashful about this matter, to make this statement to the 
Oonvention. I would therefore move tliat Mr* Cuoper be the 
.nominee. 

The President: I understand that Mr. O-Kiper di'clines, 
Mr. Cooper: Under tlie cir^-umstanws, Mr» Presi<k'nt, 1 will 
a.c?t. I do not like to go back on my Iriend Wadswfvrth, 

Mr. Ridlon : I suggent that the election of Treasurer lie pn> 
O^i^ei! with in some other way. The last method takes too 
rm^mich time. 

Mr. Leogett: I notice that Article 4 requires that these 
C*iXcers be elected by ballot. I move, in order lo save time, that 
tl^^ Secretary be instructed to ca.st a unanimous ballot for the 
-^^-«soeiation in favor of Mr. Cooper. 

The Pri>511)ENT: Tlie genthnnan is out of order. There are 
t ^*%'o nominations Ixjfore the Ctniventimi whic h have to be settled 
*^3r ballot. Are there any otlier nominations^? 

Mr, Cooper: I &ee that only at an annual meeting can there 
*^>^ an election of officers. 

The President: This is au election to fill vacancies. At 
^^T\y meeting the A asocial ion has a riglit lo fill au office when it is 
.^V^suant. We are about to fill a vacancy. 

Mr, Ccm^fer: la it not customary for the Executive Com- 
^laittee to fill vacancie?^? 

The President : Not during the progress of the Convention. 
Tbe restignations were received during the session of the Conven- 
tion. Th erefo re t he v aca n cy heco m es t h e p roper ty of the Con ve n - 
tion and must be filled by ballot. There are in nomination now 
Mr. Cooper, President of the Muuicipa! Electric Lighting Com- 




jjutrr fif J^-#4 'ri.. Eli 5 Mr- E- iL LiTrii»*7^ :ixi?diH>s manager oft «=^ o 
Uih > •:. L ; I*" iZ .-:r rr . ' I^ 'jt: * :^ •- • '^;«i-^7 c HanfortL Connecticat...:^ M?t 

>ilf. Vi\i:».v .-irrH : Wiii.: i^ : :«>^r^: :it*- izk'Tcicn being pa^'.BZBit 
tuu: 'u*: **-.-.^^^ '.ji-r nr: i:-.it^ :'j.«:if t-;c* :«: iih: Convention foi:^«=)r 
Mr. Or':^r^ 

Thi; ?i '>;: rvT: rf-i::-: rz'r Sr-r-trTy ^tro'-ii ca?t a nnani — -■- 
ZLKm*!- vr-. :'r ''JL t-t :'!» •: Hii.: tv:- ^ZTrZL'^-^n- hrt :a nomination. 

Mfc }i:.: r,'J.: Mr. «Vi;i r^^r.. I i:-;--i. rr:n y.i^r decision. 

.^ v'.rr V. v.- -it-ri. o^ :i'r *•:•:•:.. 11.. : :>r oei-jri :*n of the Chi 
ira*. ^u-":- iiir-:- 

'J'l*^ >-• •--.irj :L'r -iV.^i :br r " ■:: :br v>:r for Treasurer. 

Tij': J^r.-: >:.: tiir --:. v: :1.j:: :: T^f> i r'r voir. 

3Ilt- P'ri^LP. : Mr. Pr->!^ri:. I .'ii-^ :i.-e ri^Ai to vote. 

The i"} L-:i J->t: TLr *r&i;- -: :-j- • !-w*i, Yr-ar vote cannot 
r*fieWk*i :.'■«'. TL-rr^ i* •-•li'y -.r-r :•-:>• -2 i-rft-rnt who can give 
tA^riu'l v«r.<^. aii'3 tLai i* tiie Preri Jrst, and I do not kno 
nhetlifrr i.«r VI ii! <r!ve i: ^^r r-*:. I: will be ne«?ssarr to take-^^^ 
anoiLfrr 1 •&.!'•!. I h"f^ iha: iL-^ D-n^li-r^? will vote before the -^*. 
\a\\o\ i- «;!—-.-3 thi- litae. 

Th*r J/a!. /iiitr was thf^n prrw^eed^ii with. 

Mk. Kir.'Ki:: Mr. P««ntr. wh-;. .:-!a*nitiI :fce right on the last 
l/allot t'' '-;-! a v'.t^. l.a- n-t lr>ii inr'-Tm'^i whether he has a 
ri;fht to v'.*<- Is- a m^rml^-r <A' tL»? C-.Tiv-Dti«»n or not. 

Thk I'r:f>ii'KNT: He i^ an :t-^*>?iait- member and has no right 
Uf vot'r. 

Mf:. Km'ER: On what £rr»Mind-? 

TliK PiiF>ii»?:NT: On the sroiind of his being an associate 
m'-mUT irj-t'-a*! of an ar-tive momI»er. 

Mk. Voii'iiAi: What constitute? an active raemlx^r, Mr. Chair- 
man ? 

Thk l^JK-iiiENT: You receive<l your ticket as the representa- 
tive* of til*; Pilt^burfrli CarlK>n Company? 
Mk. PoirrKK: AVe own and oj>crate a plant. 

The pKKSinENT: It was not so stated on your ticket. 
Mk. ('<KtVi'Ai: I think that, with the explanation the gentle- 
man has now in ado, he has a right to vote. 

TiiK I'kksident: The case will be corrected, and the gentle- 



crian will be allowed to vote a8k)on as be shows be ia entitled to 
Vote. 

Mr. Elder: When does the amcmlment to the ConBtitutioa 
for which we voted in the eurly part of the meeting take effect? 
The President: It has taken effect. 

Mr. Elder: With all due respect to ynur ruling, T think 
thai that amendment includes the gentleman from the Pittsburgh 
Carbon Company. 

The President: The gentleman will please take hia scat 
unlit after the counting of the bullot. 

The Imllot resulted in favor of Mr. CiK>per. 
The Prtsident det;lareil that Mr. Cooper was duly cle<*ted 
Treasurer of the Ati-^ociation, and statefl that the next business 
in order would be the aomination of Assistant Secretaries and a 
Servant at Arms, 

Mr. Boaven : I move that Mr. A. J. Dam serve as Sergeant 
at Arms during this Convention, 
The motion was seconded. 

Mr. C(X}PEB: Was the question of ]Mr, Porter^s right to vote 
settled ? 

TflE President ; No, sir. The question is on the nomination 
of a Sergeant at Arms. 

Mr. Coopeb: Wlien will that question be settled? 
The President : As soon as^ vote is had on it. There being 
r»o other nominations and no object ions, the Secretary will east bis 
^ote for Mr. Dam as Sergeant at Arms. 

The Secretary then cast the vote of the Assotnation for Mr. 
Dam as Sergeant at ArmR, and he was decIartHJ to be duly elected, 
Mr. Duncan: I hojie the question of Mr. Porter's right to 
vote will be settled. 

The President: As soon as the matter is in order^ it will be 
considered. The first thing in order is to get tliis Conveutiun in 
working shape and get its ofiScers elected. Now we must elect 
AaitBtaot Secretaries. 
Mr. CfX>PER: It hardly seems fair — 

The President; The gentleman is out of order| and will 
please take his seat 

B 
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Mr. Coopeb: I appeal from the decision of the Chair. 
Mr. Bowcn : I nominate Mr. Garrett, of Baltimore, and M 
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Stanley, of Bridgeport, 

The Presipent: If there be no objection, the Secretary 
cast the ballot for the getitleruea named, 

Mr. Elder; Mr. Chairman — 

The President: There is a billot in progress. Messrs* Ga r» ^ 
rett and Stanley are duly eleeted Assi^taiit Secretaries for tl|^H 
present meeting, ^^ 

Mr. Dunx'an : I move that Mr» Porter's name be placed on 
the roll. 

The President : Now then, Mr. Porter will please state wi 
plant he owns or operates, 

Mr. Porter ; A Brush plant for the purpose of raaking Iigli 

Mr. Bowen : With your permission, I will read thb dispatch : 



Boston, Massachusetts, Aagust 18, 183ow 
J. F. Morrison, etc. : 

I am extremely sorry not to have l>een witlj you to-day. Mj 
business called me here. Please to extend to tl>e Convention my 
be^t wishes for its success, and the sincere ho|>e that the deliber 
tions will be wise and busine?>s- like, and calculated to i*euder su 
fitantial aiil to tlie efforts of manuCadurers generally in placiuj 
the electric light business on a profitable and enduring liasis. 

Edward H. Goff, 



Mr. Ddncan: I move to amend Article 4 of the Constitution 
by i nser t i n g the f b 1 1 o w i ng c 1 a u se : 

'*Tbe officers of this Association shall be a President, three 
Vice-Presidents, a Secretary, and a Treasurer, and six members 
of the Executive Committee, all of whom shall be members of 
this Association.*' 

The amejidment wa<5 ado|>ted. 

Mr. Buncan: I move further that the Executive Committee 
be instructed to prepare by-laws for the government of the Asso- 
ciation, 

The motion was adopted. 



I 
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The President: Mr Porter's company is mnoing a Brush 
plant composed of one lighting machine and operating one lamp. 

1 would ask if this Convention considers Mr, Porter, under these 
circa mJ^rtances, eligible to vote? Does Mr. Porter desire to press 
bis right to active membership? 

Mr* Porter: Yes, certainly, 

Mr. Leggett: I make a motion in advance, tliat the words 
'^firms or individuals operating electric ligtit plants," in Article 

2 of the Constitution, be construed to mean only individuals or 
oompaDies, or firms which are doing a litjhting busineas with their 

Aot, not for their own private purposes. 
The motion was seconded. 

Mr. Leggett : I only thought tliat while it brings to us 
members that might be desimblc in otlier rei?pects, yet it is not 
forwa Filing the interests of the Association. I understand that 
companies manufacturing electric lighting apparatus, or firms, 
irnlividuals or compuuies who are operating a central station from 
which they are supplying electric light as a business, — not for 
their own private purposes — these are the parties who are in- 
tended hy the constitution to be active members. 

Mr. WAPSWUBTn : I hope this motion will not prevail, be- 
cause, if it does, it will shut out from this Convention the repre- 
sentatives of everj" mill in New England. There are mills tliere 
operating plants of from one huiidrwl to six liumlred lights, and 
men operating a plant of that sixc certainly have a right to active 
membership here. It is desirable for the Convcutiou to get them 
here. It is desirable for this Convention to hear from thcni the 
€jcjK?rience they have met with in nperating those plants in cotton 
and woollen mills ; and I know personally a great many of the 
representatives of those mills who are not only thoroughly posted 
in electrical matters, but who can give this Convention or any 
members of it valualde information in regard to operating elec- 
tric light plants. They openite all tlie various systems f>f the 
United States, lx>lh arc and incandescent, and at our nieeting in 
Chicago we held out inducements to them to come here. We 
formulated this Constitution with the understaiuiing that they 
were to be represented, and I think at this late tky it would be 
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cnijrdj vToog to mj ther c&iidoI ootne tnlo iL ^Mjr re p re oc iit a 
rerj Imi^ onmber of ligbtt, and tfaqr oogbl to be repws a B Otcd in 

UlMI C(J<lV€fllioil. 

Ma. LEoarrr : I agree entirely with Mr. Wadsiwoith'a vie 
with raipeet to the d^imbilitr cyf luriog eocb iDdi%"idttaIs 
firnM npreaen ted in this Afisoetalioo ; bai il does hoc ap^ienr 
me that rbe;v need to come here as regular meiBberB. The Con 
tlittitiony if it 15 not alresuljr by aroendmeot made broad enoug 
to f»errrut these parties to come in as asBodata memberFi, uii^fat ' 
M> < handed as to permit them to coBie in aa sodi without a voti 
We can then have the advantage of their pneseoce, and they 
hav** the advantage of the Aasodalion. 

Mu. Wadswoutii : In reply to that I would like to put llii 
proposition before the Convention : You allow John Smith who 
18 operating a twenty-five light lamp in Shawneetown to ct>rae ; 
here and beeome an active member, and yon bar out a represent 
tive of tlie Ammkeag mill, that operates 600 lighta. Now it do 
not matter much to these mill men whether or not they 
af^tive tuomb>ers; yet it seems to me unfair to bar them fron 
active membership. It will result in taking away a large fund 
from the Association. It will drrveaway mill men whom the diiSer 
ent memWrsof the Executive Committee have worktHl very hard 
to get to come here; and they represent a very large and important 
intepest in the electric light field, and ought to be active member 

Mr. Duncan: I think the amendment should prevail, for i 
ver)' reason stated by Mr, Wadsworth in opposition to it. The 
mill men when they see this A,'5sociation is run from a busineaa 
8tand}HHnt, will then have some confidence in the Association, an<^ 
will be glad to become associate memUei^, and give us tlic exf 
rience of their training anil their per&onal observation of the 
plant. But when they see that all outside interests, manufacturers 
of wire and everything else, may become full voting members iB^ 
the AsscK'iation, they will lose confidence in it. ^| 

Mh. Morrison (Mr. Cleveland, Vice-President, in the chair) : 
Mr. Chairman and gentlemen of the Con\Tntion: When tbfl 
question (if forming thi:* As^^ociation was first mootctl at Chicag 
this was one of the stumbling-blocks in the way. It was du 
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cussed fully and in all its Ixmrings, The objection raftde there to 
the admission of such gentlemen as Mr- Porter and t^tliei*?^, who 
are virtually deiilei-s in supplies, and not electric H^lit oicu^ wawjust 
8ueh us Mr. Duncan has gone over now. On tlie other liund, the 
busine^ in which they are engaged is so clcx^ely allied to that of 
electric lighting, l>einga partof the elec^trio lighting hnr^iness itself, 
that i t wa.s very d i fficu 1 1 to d ra w the 1 ine. The line wa^ tl ra \v r j , how- 
ever, at this point— that a man who was a user of an electric light 
plant- was entitled tlierehy to active membership in the Associa- 
tion J but it was understootl that that electric light plant was tOi 
be of sufficient size to entitle him to some consideration umongaf 
electric light men. In other words, that the questions that would 
arise in this Convention— or rather the result of those questions, 
and the discussion Uf>on them— would be for the benefit of the 
men who operate electric light plants. Now I want tg ask you 
if, a gentleman running a one-light Brush machine with one lamp, 
in a carbon factory, representing the rarbon interests absohitcly 
snd entirely, he has sufficient interest in that one lamp at Pitts- 
burgh to entitle him to be LM?ncfited in any way, so far as his 
electric light is concerned, by tlie discussions which take place in 
this Convention ? 

It was not the intention of the framersof this Constitution ; it 
"was not the intentfon of the Convention wliieh a<lo])ted it ; it was 
not the intentiiin of the gentlemen who voted upon tliat Cunntitu- 
tion, to make this Convention a Convention to advance the inter- 
ests of men who dealt in electric light supplies. It was their 
intention that its beneficial results should accrue to those who were 
igaged in the business of electric lighting. But you will ask, why 
do you take the money l>elon|jring to these gentlemen— Mr, Porter's 
company and others? With a ftiil knowledge on the part of Mr, 
Porter when he came into this room that he was only to be an asso- 
ciate niemlier, he paid his ten dollars and received his ticket* In the 
hurry and bustle and crude. form in which this AssfK-intion (inds 
itself, starting on its first step before the public, Mr. Porter sits in 
the Convention, and, wlien his vote is required by some one else, it is 
only then that he finds he is qualiHtd to vote by reason of using a 
oae-lamp Brush light. Now I assume that it is not the intention 



of this Convention to depart from the principle \t has adopted, to 
make it an electric lighting associiititm. The inforraation which 
the members of the Electric Light Association receive from th^_ 
dealers in electric supplies makes it very desirable that thea^H 
gentlemen .should be a^^ociate members of this Association. Th€ 
benefits which tlie dealers in supplies receive by being broughfe 
face to face, and directly in cotvtact with the men who connurai 
their articles, make it desirable for thetn to be associate member 
and thereby recoup thetaselves for whatever expense they maj| 
have incurred to atteutl this Convention. I tlierefore assume tha 
it is dejiirable on botli sides to have the gentlemen in thisbu^ine 
in this Asswiation. I feel it is desirable; but it was belie v« 
proper and right to draw the line somewhere, and the line wa 
Imwn as I have ende^i%^o red to explain to you. I have no obje 
tion to Mr. Porter. I liave no oljjetHian to the representative i 
Beneiliet & Burn ham, who operate a jdant of 36 lights, and 
who asks me/ ** A m I not eligible to active membership ?*' I said 
that that question would l>e decided when the case of Mr. Por 
was decided. Now if this amendment to the Constitutiim prc-^ 
vaiisj you will not only cut of!" Mr. Porter and those applying for 
the benetits of active membership, but you will deprive gentle- 
men already hohling active membei'ship in the Association, of thotH 
mcndx^rsliip. Now I ask yon^ is it wise to pre^^ the amcudment^H 
Was it wise to press an application for active membership under 
this Constitution? I claim that Mr. Porter's business is purely 
that of electrit^al supplies ; that he has no interest in electric light-j 
ing other than his parallel interest in articles consumed in ele 
trie ligfiting. If Mr. Porter had a i>lant where lie was employ inj 
an engineer to take care of his phuit, it would Ije neccKsary to^ 
send that man here to give such information as might arise in the 
disrussiou. He runs one light. There is no information which 
Mr. Porter could ctirry home that he would apply to the light 
but be would apply it to the carbon business. All these thiuja 
make it unwise to force on this Convention a questionable righ^ 
to active membership, 

Mr. Fisuback : I would like to know why Mr. \Va<lsworth. 
is left on the other side of that line? Why is Mr. Wadsvvor 
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ioterested any diiferently from ihomi other carbon factories that 
have BB many lights ? 

The PRESiDENTt Mr. Wadswarth was opemtinf^ a pknt suf- 
ficiently large — this was the representation at the Chiengo meet- 
ing — to make it desirable for him to seek information, and to 
y it home, as regards the economical method of running elec- 
tric lights; not to apply it in his business of carlx^u dealer, but 
to apply it in the electric light part of his business. Mr. Wads- 
worth was an active member of the Association, elected as such 
at Chicago, and he carries his active membership hero. If tlie 
amendment propostMj by Mr* Le^o:ett prevails, Mr. Wads worth 
at once to be an active member. 

Mk. FiSHBACK: At the Convention at Chicago our clairaB 
were made and recognized. Yet to-day, in calling off tlie names, 
our company was omitted from the list. I intended to press the 
matter in a quiet way ; but as long as it has Ijeen brouglit uj>, I 
would just like to know the reason ; that is all. We are running 
a plant which is, I think, equally as large as the Boultoii Com- 
pany's, and we use it to light our fiict(>ry at niglit, 

Mr. Cooper: In order to get around (Ids ditBcnIt question, I 
will move an amendment to the ge<'ond Article of the Constitu- 
tion, so as to read, "The members of this Association shall 
companies, firms, or individuals, operating electric light planta 
for rental, or firms or individuals using at least 50 arc lights, or 
350 incandescent lights**' 

The motion was seconded. 

Mr. Wads worth : In reply to the question of my friend, Mr, 
Fish back, I would simply say, that when I became an active 
member of this Association, I said I representetl a plant. I do. I 
represent 35 lights composed of aln^ut four d liferent systems. Now, 
80 far as myself being an active member of this Convention is con- 
cerned, it is immaterial to me» It would make no diflerence 
to my business, whether I am an active or an associate member; 
but, in the interest of other men, whom I know to be largely 
interested in this electric lighting business, men who have two 
dollars invested in tliis business for everyone invested by a great 
many members on this floor — I say tliat it is wrong tliat we J 
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make false promlf^es in order to get men in here repreaentii 

certaiQ private plants. If we pass this resolution deprivii 
them of active niembert^hip, they will not come here again. The 
mills in New England, the mills throughout the United States^ 
have hundreds of thoii.sands of doUars invested in the electr 
light business. As a well-wisher of the eleetric light fraternit 
of the Uniteil States, and as a man who sees all the useg of the 
electric light frora Portland, Maine, to the Gulf of Mexico, 
will say that I have hold out this inducement to each individuil 
operating a large plant throughout the United States, tha 
if he would send his representatives here, we would gii 
him ten times tlie value of the money he paid lis, in informa- 
tion. Upon that representation J and the representation of othe 
men representing electric ligliting matters in New England, tl 
mill men throughout New England send their representative 
here. Now to tell them that they cannot come in hei*e, I say 
wrong. If you want to cut off the dealers, so far as represen 
ing isolated plants is concerned, if you say that any dealer 
manufacturer of eteetricul su})[>lies mnnot become an active meo 
ber of this Association, no matter whether he represents a privai 
plant or not, there may be some justice in it. But there certain! 
is no justice in cutting these men off, who liave ten thousa 
dollars invested, where a great many men here have not a thou 
sand investcil in the business of electric lighting. Personally, \ 
do not care whether I am an associate member or an active mem- 
ber. 

The President; If I give the Aseociation the result of Mr. 
Wadsvvorth's sjiet*ial pleading, it will, perhaps, throw some little 
light on the subject. After lie, and the otljer gentlemen, have_^ 

en engaged in advancing the interests of the AssoeiatiodH 
throughout the United States, we have one mill represented in 
this National Association — one mill, that is the Eiverside Mill 
I do not think, therefore, that that will affect the result. 

Mr. Leggett: I ho|>e the amendment of Mr. Coo^>er wi^ 
not prevail. I think the line should be drawn just where it wa 
originally intended that it should t»e drawn, i. e. to rule out com- 
panied who are simply operating private plants from active mem- 
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berghtp, and to include in the Association jnst what was doubtless 
originally intended to be included — companies, firnm, or iJidi- 
Tiduals, who are operatino: plant*? far the purp<:»se of furnishinji^ 
lights, renting lights for private or pub lie purposes. Now, there 
k a reason in this. Take the action of our Executive Coaimittee 
reporte<l today, upon the sulijeets for discussion In'fore this 
Joiivention^ — the fta^^ibility and cmt of underground wires, for 
ace. What has a private individual, operating an electric 
It for his own purjKises, or a mill having a private plant — what 
Elntere^t have they in a .«ui»jeet of that character? Now, take 
anotljer subject — the advii^bility of tower-lighting in preference 
to pole^Iighting. You might take each subject that was named 
by our I^resident to*day. Every one relates to tljat kind of 
matter which pertains to public lighting plants* Now it is a 
matter of very great concern to the lighting companies in this 
wuntry to know about these things, and to organize theni- 
deives together into an association ; and it seems' to mc, that 
00 mattet^ which require a vote, on measures to be adopted, 
that thosic comjianies should not l>e trammelled in any way 
by the votes of parties or iiidi vidua Is or firms or curpnnitioiiSj 
which are not interested in this matter of public lighting or 
renting electric lights. All tliese geiitlemen are welcorue here. 
They can get their ten dollars' wortlj of information. This 
^IfSDciation invites them to speak on a certain subject. They are 
present to be tieard and thoy are present to hear. They can get 
all the information they 8eek, and we can get the ad%*antage of 
tbeir experience. But when it ci>mes riglil down to a vote upon 
mattei's which affect our interests as parties who are renting elec- 
tric lights, as parties who are governed hy niunici}ial IcgtHlutiou, 
required to go underground, an*! required to go over ground ; as 
parties interested in tower- or pole-lighting, when we are to have 
arsetves subjected to a vote by a [larty who has no interest in 
bose things, no interest in common — that i^, in those res|)ect8 — 
it seems to me it is out of place. Now, I do not know that this 
A?%HX'iation is exactly limited to the United States. I do not know 
why, under our Constitution, a Canadian or English company 
might not be represented here. We are very apt to have a very 



large merabersliip, and if we open this to every individual who 
isopemtinj^ more tiuiii fifty liglit^, why we will be so flocxled with 
individuals wjio have no interest in the matters at stake, ihnt 
will become unwieldy, and will be unable to transact our bui 
ness* No disrespect is intended towards these parties. We 
get in format inn from thera without their beinpj artive mentbei 
if they are here as asi?ociatc members. I tliink, therefore, ii^i 
this first move of the Association, when it coipes to a mattl^H 
of putting ourselves on a proper f<iundation fur business, tlvat w^i 
ought to be guided by no sentiment. We ou^ht to draw the li 
clean and sharp. I hope, therefore, the amendment of Mr. Coo| 
to my amendment to the Const it ut ion ^ which provides for lett 
in tlie companies operating more than a certain number of 
or incnndeseent lights, will not prevail ; and that the amendment 
will be adopted to the effect that it shall be limited to persoo^H 
firms, or corjwrations, who are opemting lights, renting thera t^^ 
private or public consumers, an<l engaged iu the business of manu- 
facturing electric liglit apparatus. 

Mn, ( V^oPER : I withdraw my amendment. 

JIr, Walworth: I would like to ask why the manufa 
turers of electric lighting apparatus are not excluded? If y< 
are going to exclude manufacturers of other supplies, why m 
excbide them? 1 would like to aisk tliat tis a matter of infc 
znation. 

The President: Perhaps Mr. I^ggett can answer that 
questifin. 1 know no reason why they should not be 
eluded. 

Mr. IjEGGett: I would say simply this, that we are depent 
ent on that kind of thing. That c^mes right home to ns. It 
not so necessary with carbons. Carbon is in the nature of sup- 
plies, but when we come to purchase our original apparatus, wb< 
we want the thing made in this way or that way, those are 
people who ought to be among us. 

Mr. Wadsworth: If there is any way by which you can 
operate an electric light plant of any kind without wire, ear- 
boDSj or dynamo machinery, I wouki like to have the gentleman 
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explain tt, and upon that I Mrould like to know why not exclude 
llie mafuifiicturers of electric light ? 

Mr, CrxiPER : I think the point of Mr, Wadsworth is well 
tiiken. I think it would he well to exclude niiuiufaetniiTs of 
dytmmcm. 

Mr. Poor : I move that the Constitution lie arnendeil so as to 
limit the active membership to those who make electric light for 
puhliG sale only. 

The motion was seconded. 

Mr, Bow EX; I agree most cordially witli Mr, Wad.s worth, in 
the idea of putting a liberal construction on tlie mcml>cr,ship of 
thia AssiKiation. In my judgmentj we need the moral and pecu- 
niary support of every man who operates an elentrie light. There 
are very few men operating elcitric light plants who eaniiot give 
us gome information that would be valuable to us. With that 
thing in mind, I move that the whole .subject be laid on the table, 
and tlial the Constitution remain as it now is, 

Tlie motion to lay on the table was lost. 

The President: The question is now on the amendment 
pro[>osefl by Mr. l^m^r. 

Mr, King : I would propose that this matter be referred to a 
judicious committee of three (of which I shall not be one), to 
report to lhi« Asi-sofiation at some future time. It does appear 
to me, sir, that this is a very important matter. 1 look upon this 
^ an Association, calculuteti to advance the interests of the elec- 
tric lighting of the world, I believe, sir, that it can Im? such an 
Association. If you admit all williout any regard to their knowl- 
rfge or attainments on the subject of electric lighting, you will 
have a large, unwieldy Association. If you limit tlie active 
niembership to those who are actively engaged in the inijwrtant 
matters of manufacturing plants, you will then be able to keep 
U in strict bounds. Is there any one here, that would pre- 
tend to say that any gentleman who is interested in electric 
lighting, would not receive the value of ten dollai*s a year? I 

think not. I think that the man who is engaged in running a 

vurj' few lights will get a great deal more than his ten dollars. 

For my part, I do feel an interest in lights, as you well know, 
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and it wns with a great deal of pleiisure and anticipated iiiforma 
tioD that I came here, and I yet expert to hear a great deal, an 
to be arii]ily repaid. Therefore, I make the proposition to refes 
this matter to a committee of three, io order that it may be pr 
geatetl at some future time. 

The motion was seconded. 

Mb, CVx>per: I would like to know why this CJonventioncan 
not decide these questions aa they came up, and not refer thern I 
a committee. 

Mr* King: A committee, huvin<2: heard those present, ha 
heard all that ha*s been g^iid on the subject, and I think that 
judicious committee could take all ihey have heard, and recall 
mend sometiiiugto the Association that would he acceptable to a| 

Mr. Leggett: 1 would like to ask if he offers tliat as 
amendment? 

Mr. King: I offer that af? a Rubstikite, 

Mr, Leggett: I would like to a-sk, whether an amendmen 
to an amendment, or a substitute to an amendment, is iu order| 

The President: Al>solutely, nntil the question is paa^^^d 
the tliird degree. You are now to vote on Mr* King's substitQ 
to Mr. Poor's amendment. 

A vote wae then taken on Mr. Kind's substitute, and tlie re- 
sult being in doubt, the President ealle<i for a rising vote, 

Mr, Pi Km : I rise to a point of order. This affects the man^ 
ufacturers who are not entitled to vote. 

The President: Under the present construction of the Con 
etitution, they are entitled to vote. 

Mr, Poor ; It is a principle of parliamentary law iliat no < 
who is personally intei-e.stcil can vote. 

The President: Tljis is to refer the matter to a oommitt 

A rising vote was then taken, and it resulted in the adoption 
of Mr. Kings substitute. 

Mr, C(k>per: I appeal from the vote, ou the ground that 
there are more in the room than voted. 

The Prflsident: In onler to save the time of takii, 
another vote, I will say to the gentleman that the higbiL. 
vote bad here was on the vote fur Cooi>er and Linnell; fit- 
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^een votes for Linnell, and seventeen for Cooper; thirty-two 
*/to^tfier. The aggregate vote on this subjei't is ttiirty-one. 
2VIb. Cooper : I saw one or two members who represent the 
fi^iaoe concern, voting. 

The President: I will eal! the roll oo the appeal of the 

The roll was then called hy the Secretary, Eighteen voted 

«, and nine, no, 

Mr. C<X)PER: Will the Chairman appoint that committee 
^^^^erin the day, before the Convention adjourns? 

The President: Yes, sin 

Mr. Cleveland: I move that when this Convention adjonrns 
^-«^i9 evening it adjourn to meet at 10 o^clock to-morrow morning* 

Agreed to. 

The President: The Chair will appoint the followiiii!: com- 
*^^ttee to which tbe subject of tlie amendment to the constitution 
"^svill be referred: Cooper, of Brooklyn; Leggett, of Detroit j and 
^^Veeks^ of Kansas City. 

On motion the Convention adjourned. 

SECOND DAY'S PROCEEDINGS, 



Aagiist 19lIi, 1885, 

The Convention was called to order at 10 a.m. 

The President callal iW the re|»ort of the special Committee 
on the Amendments to the Con^itution. 

Mr, Legoett : Mr. President, tlje memhers of the committee 
having that matter in eharge respectfully submit the following 
amendment to Article II. of the Constitution as a solistitute for 
that sec^tion : 

"Members of this Association shall be persons, firms, or cor- 
porations engaged in the ligliting business, to wit, tliat of supply- 
ing electric ligiits from a central station to public or private con- 
sumers, as distinguished from such as are openiting private 
plants, or engaged in the maunfactnre or sale of electrical 
machinery, apparatus or supplies/' 

In coming to this conclusion, we considereil very carefully tlie 



relation between the manufacturers and the members of tl^*^^ 
Association. It is ven^ desirable to have tliem pt'ei^ent, and, i^*^^ 
tiraosj to bear them. Section IV. provides clearly for tiieir pre^^" 
encc at the niCH^ttngs of the Convention, and for their Ijeinjt^ heftwe^ 
when they desire to be heard, or for hearing tliem when th^^ 
Convention desires to cull npon them for tlieir remarks. But ixr-:^ 
the Ijusina^ of tlje Convi^ntion we dt'cm it advisable to draw tbi^? 
line l>etweea lighting com|>anie8 and manufacturing companies^ 
We thought that would be a l)etter way, that it wouhl facilitate 
business, tliat it would do away with a great deal of wrangling^ 
which is the necessary result of bringing competitig ci>m|>aniei3 
into a C(>nvention of this sort; while it allows them to represent* 
their intere^stH, and ua to hear them* 

Mr, Cm)PER: The chairman has oniitte<l to state in regard to 
a parent company operating a local plant. 

Mr* LEoaRTi': Where there Is a jiarent company engaged in 
operating a \ur'A] plant at any point, for the renting of lights to 
provide public consumers, they would be, of course, entitled to 
adrnis.^it>rj under the CouT^titution, as representatives of that plant* 

On motion, the amendment to the Constitution was adopted. 

Mr, Leggett: Now, Mr. President, I would suggest, ira 
Article III., the change of one word. It reads, relative to asso- 
ciate members, that they shall be entitled to seats at all meetings^ 
but have no vote; shall l>e ineligible to ollice, and "sluxll b^ 
entitled to the floor only at the request of the Executive C<mi^ 
mittee, or (lie presiding officer," I would suggest the change o^"^ 
the word ** retpieM *' to " cn^nsont," so that the party may ask to 
be heard on the floor, instead of being requested to be heard. 

Tlie amendment was, on motion, adopted. 

Mr. Weeks: I mov'e the adoption of another article to oil r 
Constitution to this eflect ; 

" A[)plirations for membership shall be made to the President, 
and by him shall be referred to the Executive Committee*^' 

The motion was seconded* 

Mr. CiX>PER ; What action will be taken by the Executive 
Committee? You say " referred to the Executive Committee*^ 
— for what? It seems to stop right there. 
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TifE President : For their approval, 
3Ik* Cooper: I make an amendment to that, Mr. President. 
-^ f*kT the words *^ Excmitive Committee '^ add, " and tliey shall 
**^^ve power to act thereon,'^ 

The amendment was act^eptetl by Mr, Weeks, and the original 
•'^eDdracnt with this addition was adopted. 

The President : The next bu^siness in order is the report of 
tie Executive Committee on By-la w^s. 

Mr. Bowen : The committee ai^ks fnrtlier time. 
The President : The next bufsiness is the propagition that 
'^The eleetric li^ht is snperior toother illuminants for piiblit* and 
t^rivate lighting/' on which Mr, George S. Bowen will sp*nik, 

Mr. Ridlox : One moment, Mr, President; I desire to offer 
Wie following resolution : 

" i^Wtvcf, That a committee be appointed to consider the 
•question of maintaining, by the several manufacturing iind light- 
ing companies, a uniformity of prices for eleetric lighting appa- 
ratus and service." 
The motion was seconded. 

Mr. Cooper; I think it would be very hard to get all the 
manafacturers to agree to a untform price on their apparatus, 

Mr. Duncan : I move to lay that resolution on the table, I 
do Dot think we have any right to fix prices for persons who 
nufa(»ture. 

Mr- Weeks : It is not proposeil in this matter to take any 
definite action upon it. It was the intention of the Executive 
Committee that this committee Ix* appointed to look into the 
matter, to confer with manufacturers in regard to establishing 
standard prices^ and see if it would be praetlcahle, and also to do 
something toward establishing among sub-corn panics, oniform 
charges for service as far as local circumstances would admit. 
This is just a committee to iuvi^stigate this matter and report to 
the Asstjciation at its next Convention, It seems to me tliat this 
is a field which should be explored, and all of us who are en- 
gaged \i\ the practical operation of the plant have had occasion 
to think about this matter, when souie of our bruthers have 
spoken to us about other plants. Now, it seems to me that this 
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is a matter of great moment to the Association, and we augbt 

appoint i\m t'ommittee, and have them investigate the mati 
thon^nglily, and make a full report to us at some future convei 
tion, I tlnnk we ought to put the matter through, aad ap|M>iDt 
upon that committee, men who will urge it with strength, and 
will investigate it thoroughly and give us a full report- 

Mr, Sperry' : I heartily concur with the last speaker, 
personally, have met this point in Chicago. The owner of 
business renting out lights from a station, will come and t 
you that he luts l>een to New York, and that certain iigures are 
there charged for the rental of electric arc lamps. They 
always ahuut Iialf the figures tiiat we charge in Cliictigo, and 
iuvetitigation personally made by me since arriving iu the cil 
here, shows that they are false, and I tliiuk that an investigate 
into this matter by a committee would be a helpful thing ft 
us all. 

Mr. RrDiX)x: The appointment of this committee wouUl ha' 
some little etfect in sto[>pHig a general slaughter of prices, i, 
getting electric lights down to very much less than what it 
to prmkKje them* The price should l)e whatever is fair play 
the locality where the light is profhiced, according to the exp< 
of producing it. That committee could ctTtainly render valtiabl 
information to tlie Convention at some future time. 

Mr. Cleveland: Of course, the committee cannot get t|^| 
electric light mannfacturci^s, or men who sell electric lights, to 
establish a given taritf of pricei?, because circumstances vary Ijot^^ 
ju tlte nutnufacture and the service. Now this question real^^ 
illustrates the cnmmunity of interests that ought to exist between 
the manufacturing companies and the sub-companies, because you 
cannot have a sub-company unless you have a manafucturing 
company, and a maimfacturing company is good for nothing 
unless you have a company to use the apparatus. Now Mr. 
Rid Ion and Mr. Weeks have both touchetl the marrow of this 
question, which is, that there ought to be such good fellowshi^B 
among the manufacturing companies of the country, as that tl^^ 
territory already rwcupicd should not be demoralized by compete 
ing oorapanies, I raeau by that, that when a respectabl 
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pnoy IS ranning ao electric light plant in a place, large or flmall, 
giving giKxl ficrvice at a fair price, it i§ not fair for another manii- 
ftidiirin^ ciimpany to go in nnd tlemoralize the market for the 
selling of Hgfit ; putting in lt>w bids; making valueless the stock 
of the locsil company that has been already crcatctl. Now ray 
experience abx)ut it is that the lieUl is very large for electne 
lighting* I thitik that all the man ufactu ring companies of the 
<»nntry who manufacture a good system, nhouhl Jiave all the 
privilege they w^ant, and I say, what this ^Vspociation ought to 
do uriiler that resolution is^ to try to create puch a sentiment 
among all the gentlemen who arc connected witli ehjctric liglit- 
ing, whether as manufacturers or as consoraers, that there hhall 
Wfair play and cfuirteous business relations between the dilTerent 
interestis of elet^tric lighting. Now, I would say for one, that 
the airajmny with whieh I am connected does imt propase to 
go iiiio the cut-throat bus?iness that my friend, Mr Rid Ion, 
tekm to. We are not overrun with business, although we are 
very busy, but we propose to take virgin soil so far as we operate 
ineleetric lightH. We have been invite*! over and over aguin to 
go into a contest in several plaees where there are men who are a 
little disgruntled about the light, or the inannlWture of it, or 
^fnetliiiig of that kind, and who come to us and say : "There iti 
a chance; we will get up a company for you ; make low prices 
to .start with, and we will root the other fellows out.*' We say : 
**Xo, we do not want it ; we want to go where they want na to 
<^tne; we want to treat everybody fairly, and we want to have 
every other company treat us in the 8ame way," Now, if we do 
thftt, what would we do for the sub-companies? Here is a lotml 
f?ornpany that has been ereate<l ; stoek hn< been distributed anjong 
theritizens, paying a fair dividend, giving goml servit^, and every- 
My is^tisfieil excepting an occiisional grumbler. Now, for a 
at company to go in and demorali/.e t!iat business field is not 
f play. It does not show a fraternal spirit, and I am very 
^tDbitious that the electne light business in this country, shall be 
oonsiileretl just as honorable and just as important and prominent 
aaaiiy other business in the country, and that the gentlemen con- 

9 
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Bieted with it are tlie heat mco to tbe eoKinirjf men of honor, 
ai€o of himiJiSy men of eoerg;^, meo of pttdb, Nov let tS8 have 
good miowship mad traat e»ob oiher £urlr ; do » we are done 
Igr; iiianiiiactii]« oar goods; off^ise oor looal oompanks and 
go on — not like the Goddess of Liberty eoligbiefiiog the worM, 
but eadi^tOjtmng our own oomicrjr fioiii oonier to coroer^ fitnn 
eatre to etnsmiifeiciioe; treaiiiiig ^^^^^ 0^0 fiurlj, and makiog 
our dcetric pfopertie^ pareoi stockai and local stocks just as 
desafable tnvestmeala as aajthing that jpon can find in Walt 

The lootioo lo laj 00 the table waa kit* The resolation for 
the apposotiQent of a 03fnniiciae was then pal and earned. 

Mr. Bow£N : I engg^ thai the oommtttee be appointed bj 
the President at his leisure. 

M6« BiDtjOK : I more tbai the comiDittee consist of one repie- 
aentative from each qrstem represeoted in the Assoctatioii. 

Agreed to. 

The pRESiDeKT : Mr. Bowen will now addre^ the Convieii* 
tioo 00 ^ The Buperiority of Electricity o?er other illaminantalbr 
Pablic Lightiog.*' 

Mb. Bow£2I : At a kte moment, aAer the aobject had been 
fannnbted for dmianon, the President pat mj name at the foo( 
of this qoeitioo for a few remarks. I ha^e been so mach oocu- 
pied with other duties that I have had no time for the prepam- 
tion of any matter^ and can ooljr aajr^ vmry briefly, what I liavc 
to eay on that sobfect. When we oome to take into aooouoi the 
question of the superiority of the dectric light, it is so large a 
auhjeot and of such great importucev thai real I j it ought to be 
dealt with veiy carefully. Whoever speaks upon that should 
Imto good opportunity for prepamtion, so that the statements he 
makes be made with care and precteioo. You all know very 
nail that in the paUie lighting of cities, as well as in tlie lighi- 
hig of laige buanem honaes and Itotds^ there is and has been 
always a great waste of ligfaL It has been produced at great 
eitpense, and if anybody will take the trouble to oomfiar^ the 
of light they g^ now from the iwo-thous«nd power 
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or gtaodard are lamp, it will be shown that no light is prcKluoed 

&o cheap, at so small an expense, aiid that will bring eo desirable 

Tt!?ultj*, as the are lamp. For suUlivision and for the internal 

lighting of houses etc., of course incaiide^-etit lights are omch 

more de^^inible and preferable. I look forward to a day, not 

iirery fur distant, when all of our eities will be lighted by 

©lectric ligfit^. It seems to me there is nothing so economical, 

i^ringing such good results, and so satisfactory to all cities and 

^owns, as the electric arc light* Of course, in my experience, in 

'^yery many citie-s I have heard a great matiy objections raised to 

^uc lighting. It makes nlmdows and all that sort of tiling, and 

^here are many expressions in opposition to it. It would be very 

interesting if we conld have them all written down, just to see 

^l»e views that have been expressed in cities lu regard to the in* 

tnxl action of somethiug that is in opposition to the present custom 

of using gas. You id I understand that any innovation meets with 

more or less objection, and, certaiidj, so far as electric lighting is 

ooncerneil, nothing could be more bitterly opposed than that has 

been by gas interest's, wliiuh, of course, are moneyed inlerest^, and 

when they think there is an interlerence with the dividends of 

liieir money invested, they are opposed to electric lighting, I 

lUay sUite, as a fact which I am cognizant of, tluit in a western 

locality there are hve or six little gas companies that liave formed 

a syndicate, and they have one man who represents them. They 

«ire a committee of the whole, and whenever they see any little 

I>aragraph which is detrimental to the electric light, they have it 

{jrialed and- published in all of their load paf>ers,and paid for by 

the syndicate as an advertisement- If it should happen that m 

Jiew York nevv8paj>er stated, as I have seen it stated at one time, 

that a fire was canscil by au electric wire, why it goe? all over the 

fiountry, and it is paid for by this lo*"al syndicate of gas interests^ 

And it has occurred to me timt it might be well for the electrio 

lighting intcrestB, perhaps, to combine with a view of showing, 

how many hotels are blown up, and a great many other accidents 

brought about, by explosions of gas, and how many people have 

gone to steep in tiiese d liferent hotels, and Ijave waked up in the 

morning really for tlie uuderlakerj simply because they did not 
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tuni out the gas. Why, we could make a Bihlefiil of these 
things; they are every-day occurrences. I believe every cityi 
every congregation of cities, all over the country, where there are 
a thoustunl or upwards, will, within a very short time, have their 
public ligliting all done by the electric light. Of course, the 
various arrangements of the light will be hereiifter c<:)nj«iidered. 
Just so far m the prime measure is couccrno*!, that is, tlie supe- 
riority of that light over any other, I think there can be no po^ 
sible quc*?tion. Of course, electricity h a great subject, one that 
is so full of interest that when one begins to consider it, he is 
almost \mt in the wonders that are being produced, and that will 
be prwluoed, in that great f<irce. Without taking up much of 
your time, I may say I was riiling a few days ago in the cars, 
and I took out my little tablets^ and inasmuch ag I di<l not liave 
any time to write anything fitr the present occasion, if you will 
inilulge me, Mr, President and gentlemen, I will read these few 
wonls which I wrote, and which show the oompariwn between 
tlie pai^t and present. It might l>e proper to read what I have 
written here, although when I wrote it I bad no thought of tbi&« 
meeting. 

There stood side by side in the recent Electrical Exhibition 
Philadelphia, two telegraphic instruments one the originnl, m 
by Prot\ Morse to send that first im^^piretl me&sjige frt^m Wash 
ington to Raltimore; the other, the latest triumph in tt*legrapbjj 
a synehmnomie tnultiplex machine, by which an o{»erater iran s 
the same time e»end 72 messuages— over one wire. To-day IC 
men are rec^uired to light and extinguish the gas burners in 
Id the city of Cliicago, at a great expense. The entire ^>^ 
of! * ti man iu8(aut, > 
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ours — meals on board, I predict tlmt witliin five years, we 
bIiilII miike the tri[i from New York to Cliicago~move«l l»y I hat 
tin>reeii and wonderful furce^ Eleetricily, in ten liour?*, bi^eiikfiist 
in Kew York, tea in Cldcago! Within twelve months, trainfl 
-^prill be run lietween the electric cities of St. Paul and Minne- 
apolis, — ^ten miles — in ten minutet* ! The growth of tlieBe two 
etties has been marvellous, but the wildest prediction as to their 
foture will be more tljiin rtndized. The great wheat tields are 
being extendetl by brainy men, and the country h crowding the 
cit>% to still greater and greater etlbrt». Twenty yean* from now 
these two corporations will embrace a jKipuIation of more than 
500»000 active, energetic inhabitants, worlhy tlie place in which 
, t}i ty dwell 

^BMy first letters to my girl cost me ten cents, and many days 
^pissetl before an answer ctime. Now, I seinl a message of twenty 
wunUa thousand mik>8 for twenty cents, ajid get an answer in 
sixty minutee. Fourteen days wa^ a quick trip across the At- 
lantic, now we make it in seven. Formerly, an entire day was 
spent in printing a single issue of a weekly paper, now, we print 
60,(iO(l copies of one of our great daily papers in an hour. At the 
Natiijual Exj>ositioD, I saw them jiick the cotton in the morning, 
gin, canb spin, we^ivc, color and make it up into a suit of clothes, 
whiclj Gov. Colquitt wore in the evening. When Dr. Thomas and 
Pffjf. Swing expressed some doubt tvs to the temperatupe of Hades, 
snfl fjue-stioned the truth of some of the mystical dogmas of the 
Thirty-Nine Articles, they were both e\ pellet! from their various 
'^Hnnnmions. Now, each of these eminent and popular preachers 
trf*^t>ur»e to immense congregations in Chicago every Sunday 
^Hporniiig. When Franklin succeeded in his efTbrts to control the 
lightning with his kite, the goo<Jly people of Philadelphia thought 
him pi)6ses.^ed of eviL Now we cook our tea, run our sewing 
Waehines, ofK^rate railway trains, light our Hell Gates and our 
g^eat light houses, send messages around the world, heal tlie sick, 
Rim our ncwspaf^jcrs, make our lumiesand business plac-es cheer- 
"il, and by i(s l>eautiful and hrilliant elTulgeuce, ilhuninate our 
^ties and villages, and yet we have only commeuccil the utiliza- 
' this subtle and wonderful force, that cannot be analyzed 
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by the chemist, dissected by the flurgcon, or weighed by the 

grocer. The trustees of a southern cnllege have voted to dose 

its dfxirs and dinmisa the professors unless they will agroe not to 

meutioii the wnrd ** Evohitioii/' Only a few years siiiee, Atueriea 

boasted of holding 4,000,000 slaves — now the oensos gives a 

populntirm of 54,000,000 Ameri<?tin citizens^ the proudest title iJirit 

can he desire*!. What shall we do with our brains? Lt^t thera 

rot? I say No — ^give us more and better brains, give ns the 4 

opj)ortunity of attaining the highest civilization we can enjoy, ^ 

give us sound and heahhy btitlies, give us no more darkness, but^ 

give im light! more liglitl give us the eleetric light I It is th^«-£ 

poor, as well as the rich man*s light. It will light the suburbs^»<J 

as well as the central portions of your city. It is in fact thm^ M-:t ^ 

light for all. That it is infinitely superior to any other illnini 

Jiant known, there is or can be no question. That it id morr^- ^n 

eeonomical than any other system in use for general ilhiminatior'^ * 

has l>ceri mo^t clearly demonstrated, and the most exacting te^^t^-^^ 

show that where candle power is considered, the electric light 

no peer, either as reganls its illuminating power or its actual e 

We have no quarrel with our gas friends, we want gas to 

our fotnl, warm our houses, generate steam for our factories, ill 

mine our liouse^, lx\sidcs many other uses. There is a gi 

future fur gas; but for lighting our cities, opera houses^ stoi 

railroad de(M>t yards, churches, lecture rooms, manufactories^ 

the electric light has come, and come to stay. 

TiiK President: Mr. A. F. Upton, of Bostoti, will address 1 
Convention on ** Steam power in reference to Electric Lightjj'^ 
Mr, Upton: Mr, President and gentlemen; My reme^^ 
to-day will he more jmrticuhirly directed to the construction^ 
central stationj* for arc and imuindt^cent electric ligiiting. 
firit introduction tliat our csotnpaiiy (the Jarvis Engini^s..^^ 
Company) titd 
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SLTid thoroughly equipped all but three of the central electric 
lij^hting Btatious iu New England, and completer! and p^irtially 
^^uipped etatioii!? all over the United States. We have stations 
in California, and, io the Southern States, in Mobile^ and Nor- 
folk, Virginia, also in Canada, Newfoundland and Peru. 

The principal thing to ray mind, in regard to electric lighting, 

5^ the cost of power. I have always claimed, from our experienoe, 

"t^tat the matter of power, in this regard, was figured, io one sense, 

on a wrong ba>ii9. My idea is, that to get at the bottom of all 

^*<?onomy in electric lighting, the cost of power should be most care^ 

fully looked at. The only thing to be considered, is the actual cost 

j>er lamp per hour, not evaporation, or pounds of coal per hour. 

It is the artual cost of running an i«jcandes<?ent or an are lamp 

p^r hour. The first question naturally to arise in reganl to this 

^^oald Ije fuel* In seUing light, ^ou are mlling power ; that \» 

due thing always to Ije kept in your mind. 

The only money to be made in the future in electric lighting 
UDcier the coming competition is to be made in saving. Retluce 
^e cos^t of fuel, use only the chea[>est and lowest cost grtules. 
Why use the highest cost coal when slack coal, screenings, or i>ea 
^^*^1 can be purchased at one-half pric<?, and with the pi'0|>er fur- 
naces evai>orate the same amount of steam as the high co^l 
P^des? In carrying out that line of argument, I propose to 
^^te our ex|K'rienee. Believing that electric ligliting h:id come 
^^ %tay, we devoted all our energies toward getting up the most 
^'oiiomical electric light plants. We decided to use direct acting 
^^gine**, that is, direct lielting, in preference to long stroke engines 
^Uh long lines of shafting. That was our experience in watch- 
^*^g eeveml stations at the start, and in the stations that we sub- 
st*quently equipjjed we adopted the Armington and Sims engine, 
Wlting direct to dynamos. In regard to boilei*s we have finally 
settled on using a plain steel tubular l>oilcr. The size we are 
generally putting in nmv is 6' X 16' with 140 three-inch tubes, 
giving r20-horse power. This size boiler, in one statiun we 
erected, 18 running two 60'horse power Armington and Sims en- 
gine* fumtshing 180 Thomson-Houston arc lamps. At the EJi- 
*Oft station in Brockton, Massachusetts, we have indicated the 
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engioes running with a l>c>iler of this aize, and they show ISO- 
horse power duty, with 80 pounds pressure of steam. We Iiav 
run at this station between fifteen and nineteen hundred 10- to 16-^ 
candle power lam|>s of the Ellison systera. We ased clieap fuelj 
In a teat taken with a sectional boiler along-side of it we showe 
an et^onomy of 22 per cent, over using bituminous coid* Tht 
principal point we liave made in regard to fuel was the utiliia- 
liuu of all kinds of chea[> fuel, such as screenings, soft tx>al, cin- 
ders from locomotives, sawdust, cotton*secd waste, rice chaflF, etc 
Anything that is combustible, >vhether wet or dry, we have used 
to gotnl advantage. We liuve taken great pains to obtain figures 
from electric light com|>anies. In some eases we have nUtained 
them, in others we have been refused. There seera^ to be a re- 
luctant e ajuuiig j)eople to tell tfie c*ostof running. But the low- 
est price we have obtained is from the Thomson-Houston company^ 
in fjcwiston, Maine. They are running at a fuel ro8t uf tv 
mills per lamp per hour, using sawdu.st fuel. I found that tl: 
average cost on stations we have fitted up has been, using screen 
iugs and soft coal and running arc lamps, about four mills |k 
lamp per hour. The aist of running incandescent lamps I hai 
Rot b€M?n able to obtain. 

A test is now being made at the Edison Company station, 
Harrisburg, Pennsylvania, where wc have fitted up four Jarvi 
furnaces under boilers, to burn screenings and slack coal at ; 
cost of less than one dollar per ton. The Ide engines are used he 
fnr motive power. If one elei*tric liglU company purchasi*8 it 
fuel for fifty cents per ton and another pays three dollars, the re- 
sult will soon show in tlie profit^. I have talked with a gre 
mimy eh?ctric light people, and have tried to enforce my ideii 
that it IS not evaporation, but the actual cost of the day's 
night's run that is wantai In fitting up stations, I spoke of 
using direct belting engines. We found, in making several test 
that the power lost in driving shafting has been from 10 to 
percent, Thei*e are gentlemen in this Convention, who have run 
an elcc^trie light plant, in which it took 22| per cent, of the [>ow^i 
to run the shafting. There is a station in the city of New Yorfc 
where they liuve been shut down two weeks at a time^ on acoou 
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of the breaking of tlie shafting. This can never happen when 
diretl lK?lte*l eiiginesare usal. AmithtT point is, that, in running 
direct behinl engines, m a rule, not more tlian 100 arc lights are 
put on a ci roll it. Now, if tliese lights are run from one tlynamo 
or one engine, and the engine breaks down^yoiir whole >ystem is 
disarrangttl. In Biting up stations, I simply j>ropose to state 
what we use ourselves. We nse Sheffit^ld grntes or. National 
Rot'king grates, and the Natiorml Feed-Water Heater, nKule ia 
New Haven. Wherever we can use a steam damper, we do so, 
^■■0 the pressure is kept much more even, and we ad vine it.s use on 
^wl »teara plants. We always fit every station with a Worttiing- 
ton or Deane steam-pump, and a Korting single-hand injector as 
an auxiliary feed. A 'steam-tube cleaner is very useful wl»ere 
bituminous coal is used. We set our boilers with the Jarvis Pa- 
tent Furnace; this is a boiler-setting now in general use all over 
Ke country, but more especially in the New Enghind States. It 
the same principle as the Seimen-Martfn Furnace fijr making 
steel. In a different manner, and on a smaller scule, we pre*heat 
air (oxygen), and discharge it over and back of the fires: thus 
utilizing and igniting gaR^A gcnersilly wasted. The joining of hot 
air witJi ga^es creates a drai't, ami alhiws the t*ombij?>.lion of low 
grade fuels that would otherwise require a blast to burn. Smoke 
is reduced to a nunimiim by this process* If the fuel is wet, it 
is an advantage wlien hot air is used. In all tests made, the 
water and coal were actually weighed on scales (not mciisured by 

meter). In every well regulated boiler-room, eacli day's coal 

oulil 1)6 weigheii, not guessed at. I do not wish to enter into 
the question of electric lighting; thiit is not in our line. We 

ve been employed in fitting u})the steam plants by most of the 
'Companies who have.«tartfxl central stations in the Ems tern States. 

I would like to speak of a new system that is now being in- 
troduced into the Edison company station at Lawrence, Massa- 
ebusetts, %vhere we have ret!ently aildiH] two 90- horse power 
Armiugton and Sims engines to run this system of incandescent 
lamps. It is called the Municipal system. They will use four 
circuits of ten miles eai;h, iind light 500 lanifKs of 32-candle 
power. They furuii^h these lamps ibr §650 a month. Kow this 
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may puzzle ynu, bat it puzzles tJie local gas oorapany still iw 
how it can be done. There is one tiling occurred to me, I thi 
electrie lii^ht companies should fake into consideration, and thi 
is the lethnj^ of power. At this station a large number of mot 
are used which rim all day, Tliey use from half a horse povr< 
to five hor^e power. These motors are all employed, as I undei 
stand froHi the company, at a good profit and it lias always seemi 
to me that every one ehoiild use it8 power in the day*time to 
run ^mall maehhiery* You have it there and why not use il 
In the Thoni.son- Houston station at Brockton, MassachusetlP, 
constrnrtion of the plant is so peculiar that 1 think I am jnstifi 
in bringing it Ijefore this Convention. It wai? changeil so thi 
over tfie Htation a t^hoe shop has been filt*^! up. The slioe sho] 
is run by the engines in the day-time, and they receive a rental ft 
that power of $2000 a year. This is supplied by a S5-ho] 
power engine. It df>es not require 35-hor8e (wwer, l>ecaujre whi 
one wheel of the engine runs the niaclilnery in theshoi^ the otii 
runs part of the electric Mglit in the city. If all gtatitins wei 
built in this way, there is not one in the country which would m 
show a very hantls<3me profit on the surplus power they niigl 
have in the day-time. Another pinnt in regard to this statioi 
there are two stations in the city, an Edison company startttl fi 
and afterward a Thomson -Houston arc station. After the i 
candesrTnt station was introduced, the sale of gas increased largel 
and after the arc station started, it increased again 10 or 15 fier 
cent, Now the question is asked, how did the introduction of 
many arc and incandescent lights increase the side of gas? I cal 
account for it in no other way, than when one store is lighted 
brilliantly liy electricity, the next one has to use more gUvS, Our 
experienw in New England has been, that every gas company 
has increased the sale of gas since electric lights were introduced. 
We have had some experience in rcgnrd to electric lighting and 
water j)ower in New England. As a rule water jwwer has bee^_ 
entirely abandoned. Tfie trouble has been that it is not reltabil^l 
In Manchester, New Hampshire, the water has been very low 
eevend times in the past few years. In Lewiston it has given 
out altogetlier at times, and the stations there are using steam 
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power only* I anderfit^nd there Is a very successful station ii 
Rochester running by water power. In conclusion I will tsay tha 
any questions which may be asked I will be please*! to answer tJ 
the l>est of my ability. 

Mr. Duncan : You said that the contracts were made for one] 
year. 1% there any objection to stating the basis upon which that] 
contract wa8 made? 

Mr. Upton: I da not think I «in answer that question. I 
think you would fiml otit if you ^o home that way. 

Mr. Sperry : This matter of cheap fuel in our \Ve:?tern coun- 
try 18 a matter of vital importance, and I would like to a**k what 
changes in the furnace are required to burn this i*heap fuel? 

Mb, Upton : It is done entirely withcnit a blast. It is done by 
nciixing; with all stack coal, or else threc-ftjurtlm of anthracite and 
one-qoarter of charcoal, Tl»e princr|>le of the Jarvis on a smaller 
Bc^le is the same thing as the Seimen furnace on a large scale. 
The air is discharged over the tire, and is heated in lis pasniige. A 
great many |>eople say tfiat in heating the airyou take heat from the 
£\irnaee. But in heating the air you utilize gas that would other- 
ipvise be wasted* We use gmte bars, fit'fy per cent, of air s|>ace. We 
Siei oar Wiilers 28 to 30 inches above the fire. We have never 
liad any trouble on any electric li^fhtin^ station In New En^jjland 
t.hat we have ever started. The Brush Electric Lighting Com- 
pany etarted there, I think, nearly five years ago. I think they 
WLte using the fc^me c\i\m of fuel to-day as they uso<l then* 

Mr. Cleveland: Mr. Upton referred to the use of water 
power in running electric light plant in New England. They 
are using water power at Holyoke, and Mr, Winchester is eon- 
Ti€cte<J with the ctmipany there. I shoukl be very glad to hear 
fcie ex}>erience in regard to running plarit at Holyoke f*y water. 

Mr. Winchester; Mr. President and gentlemen : I did not 
expect to l)e called upon to say anything about water jiower; 
but since Mr. Upton has referred to it, I will make mme re- 
marks upon the subject, I understood him to say that the water 
[>ower in Holyoke had all given out. 

Mb. UpT(*n : I l^eg the gcntl^man^s partion ; I said that I un- 
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derstood that it had stopped — not as a eteadj thing — ^the last few 
years. 

Mb, Wixchesteb: That b true. There have been days non 
and tlieD when we have not had it. 

Mr, Uptox: That, in my opinion, kills it for electric l\\ 
purpoi^c^. 

Mr. Winch E8TEI1: We are using a thirty-inch wheel with 
capacity of one liundi^l and twenty horse-power. The price we pay 
for water is $^300 for the day, and $150 for niglit power, surh as ' 
use in running electric lights. The actual expnse of running I 
water power I could not give you exactly, because in our case ' 
rent the jK>wer from the water j>ower comjwiny, and they hav 
their wlicels all set. As compiireil with steam, of course the peopi 
there in Holyoke do not think there is anything like water. The 
actual t*fM of water is about one dollar a day fur working days, 
for day power — that is, after the plant is onee up. So tar 
electric lights are conceraetl, I w^ould say we are running 103 ai! 
lampw, Sfliuyler ^y.^tem, and we have made them pay from tb 
Btart. We let ihe city have fifty lights, and we get fifty cents 
light until midnight, and aftermidnight until daylight weeharg 
fifteen cents extra. So all we are getting for an all-night ar 
lamp is sixty-five cents. We use nothing but water power, an<i 
have made it pay bo far. I think if any one will come up to 
Holyoke, we can convince him that water power is away aheadH 
of steam-power where you can get it. Where you canuot get it^^ 
of cnnrse ynu cannot have it. 

Mu. PnpK: Are any lights running at Springfield, using the 
power at Holyoke? I understand tliat there is such a plant 
foot 

Mr. Wixcuester; No, sir, we furnish no power for Spring- 
field Hghtitig. 

Mu. Rii)I/>n: At the Amoskeag Mill, at Manchester, they 
run about 170 arc lights by water power. The cost of those 
lights for running an liour, is $1.25 a thousand, eipiul to gas. Fo 
running nt tlirce iHmi*s it is about 70 cents per thousand, usin 
ilieir water pcnvrr. 

Mil. UlTON : Of one thing 1 would like to speak. A station 



has recently been erected close to where I live. They are run- 
ning ninety arc lamps on the Thomson-Hmiston eyj^tem, 10} by 
12 inche*?, sixty horse-power* They do it at lesh* timn three dol- 
lars a niji^lit, for two. Tliere is anothor station we reoeritly equip- 
ped at Norwich. I would like Mr. Je|>son to state just what it 
co^ts to run per night in \m own way. 

Mr. J EPSON (of Norwich, Conn.)t At Norwich we have a 
Jarvis boiler. It costs ns for lights about four mills for fuel. We 
are running fifty^five lii^hts now^and our coal liill la-st month was 
134. To July l*^t, we had run lOG days, and nnr expcn.sf^ were 
less than $13 a day for running the plant We paid from the 
8lart a dividend of two per cent., July 1st ; we had made S550 
odd. Our expenses were heavy on the start, because we liad a 
good many things to buy, and we had to experiment on fuel. 
Bat we burn now bituminous coal and pea coal. We |»ay $4 for 
the bituminous coal, and ^2 for the pea c*>aL Ourcoai bill runs 
from 931 to 1^34 per month. 

A M£ifBER : Do you run any day-light lamfw at all? 

Mb. Jkpson: No, sir; we start mnw lights at four o'clock, 
and avernge about six hours a day ninninjy;. 

Mr. DeCamp: Tlie statement of ihe cost for coal in light- 
ing is an interesting one to my company, an{l I understand 
thtit the statements tliat are made here, while they are in one 
«<?n?^ practical, are very largely theoretical. I would like to 
know whether they arc made up m the results of practical 
Work. For imf^^tanre, in our station we start at half-paKt six 
*'^ the morning with about 250 lights, and then we put out 
^^ at about half- past seven ; the ljidanc*e of tljt>se liglila run 
^*>til ten o'clock, P. M. At, sny, three o'cltx'k in the afternoon 
^*^ eommence to put on additional lights?, say another hutnlred at 
three^ another hundred prolmbly at four; t, e., our full load at 
toiii-^ In other words, the whoh? of our power m utilized for 
those two hours only out of the twenty-four. Now, at twelve 
^<ilfx»k we shut off a number of lightJ^. The balance of the lights 
^^lu from twelve o'clock to daylight, or six o'clock in the morn- 
^^g. Therefore, we are running our j>!ant for tweuty-tliree hours. 
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IfoVy E ii a v«j nice 
to ge( «l Ibr a«r gvocisl iofimnariDii. 
up the rtM : We take the lediAl 
of l^lili per 4^^ or per noodi, and tbe aggregate 
of ami that bas been naed for dni tune; divide die 
■Qmber of lighii iota iKe pDoiMk of ooalt aad it gives the 
of eoal eoiwincd per ligbt doiiiig tbst time. I find 
tliftt our areimge tun of ligbta, taking, for ioslaneey the ixMmtli^ 
of October, woald probablj be aboat tea boms. No«| divid^f 
ing that into the ntunLer of poaacb of coal we btirOy we have 
tlie number of poaods of ooal we have oonsomed per boor, 
NoW| if there k aoy otber statioo tbat is ruoaing on ibe same 
prituri|ili*^ tiiat is runnii^ twenty-three honiBy and they can gi 
me the amutiiit of ooal tliat is used there per lamp per boor, 
sboitld )>e very glad to know it. I am asking tliat for my o* 
information, so tbat I may see whether we are rnnning under 
economy or not, 

Mb. J EPSON : Our coal is weighed, every pound we use, an<^^ 
our carbon t>oy takes account of every hour tbat every light ij^| 
runninj]^, and reports are made uiit of every carbon tbat is burneJ^^ 
stj that we know every night how many hours a light is ruDniog, 
and how many carbons we use, and hov^ many pounds of coal we 
e^mHurue. The Jarvis Engine Com|>any ha^ written to me onoQ^ 
or twice lor estimates of the amount of coal we are burning, and" 
we have fi^ure<l it in every way, and used every method we could 
to (hid out, in oixler to run cheaply and to make money* Our cuai^ 
t*»mer8 only open for two hour^ a week for three months lu the 
suiujner, ami they want everything they can get. If they hire a 
light they want to own it. If they do not burn a carbon they 
want to be creilited for it, so tliat we have to keep track to see 
how many carbons they <io not born, Tliat is the way we keep 
track o( our coal. We could not make it vary over four or five 
mills. Our man shunts off the lights at different places. 

Mit. UiTUN : I[i regard to testing, I know of only one way, 
and tluit is the actual cost of twenty-four hours' run. We have 
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. been very careful in all the teeta we have made, and we have had 
p everjrgingle thing brought in ; taking the amount of coal iii?ed in 
^iftn king, taking the amount of wood that Is used, weighing the 
^PWter — ^not taking any luett^r tests or guessing at tlie amount, or any- 
thing uf that sort — and when the power came to be taken on the 
engines they were indicated every half-hour. If there were four 
or five Ktationft each one was indicated* I would my right 
here that I think very often engines are useil with a great deal 
more power than the electric liglit pe^^ple give them credit for 

^ doing. At 8ome times it seems to me there is more resistance 
Ihan at others. In regard to tests, as I said, I think the only 
way is to take the actual burning test. Id testing in milk we 
have changed the test that waa largely ust^d : It always used to 
be in New England, pounds of water evaporuted per horse power 
per hour. We have brought that down in onr tests to the total 
amount of water evaporated for a dollar's wortli of fuel. Then 
every single thing will come upon the same ba^iis, 

Mr. Uidlon : I think I can answer Mr, De Camp's question. 
The Brush Electric Lighting Company, of Boston, is running a 
System very similar, in regard to the matter of Wiiste, to that to 
I which he refers. It is running nearly the whole twenty-four 
hours, and it is estimated that thci^e is useil ten poun<ls of coal 
per hour per light, which is on an average of running six hundred 
lights. That coal is buckwheat mixed with etnnmon, at an average 
of about l|3 per tun. I would my this to the Conventiiin : That 
the public, taking these tigures, will get a very different idea of 
' the cost of electric ligliling from what it really is. We have 
[i taken one very small item. Our carbons ct:«t more than onr ooal, 
as we all very well know» A great many things go to m:ike up 
the electric lighting system, whiuh add very mucli totlie cost of pro- 
ducing lightj outside of the matter of fuel, I think the people 
^t large will think that we must be nniking fortunes. 

Mk. De Camp: Those figures correspond with ours almost 

exactly. We make a written binding contract to furnish light 

to parties, from three till ten or twelve o'clock, whatever may 

' be their need. Yet, in midwinter, or on dark days, those lights 

are very frequently called oo at two o'clock, and sometimes as 
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mrly as twelve. We comply with that demand as a matters 
policy. If, for instance, oij our ctimmercial ««€rvioe, even thoug 
there may l)e a party on the circuit that may be without th 
lights, it would not be worth while to take out tho^ lig;hta 
Tlierefore, when a day comes which we see is gf>ing to be daf 
for a couple of hours, we try to be prepared to give thfise partis 
light if tliey call for it. I have noticed in a csise of that kind 
that if inntead of running a full load between the hours of i 
four and six, in which our consumption of coal would l)e reprc^ 
sented by thrt^e poumis, we start up at twelve or one^ adding twOi 
three or four hours to the day with that full load. Now figtiil 
up the cost of coal per hour, and instead of getting three hour 
you get one quarter of an htnir just fur that short time. It sho¥ 
that the question of utilizing your power or having a desultor 
business of using a part of tlie day, and only the whole of it fd 
a very short time, makes a very great ditferencc for the cost 
coal, 

Mrt. RrDIJO^^ : As you say, we want to get at this by *he aver 
age c*>sl of the mouth, and charge it up to the dii!crent dt^jmr 
tnents, 

Mr- Duncan: We run a station at PittMburgh very muc 
ondcr ihe sime conditions a^ the station Mr, De Cam[i de«!cril)< 
at Pliiladrlplifii, and I *tin give hi in the data for two year^ 
run there right along every raintite in the twenty-four hour 
Wc do not shut down on Stunhiy. There arc very ftnv lamf 
there that are rcrpiircd to be run on Sunday, and we accon}in«NlaC 
those petv[*le although running at a loss during the day. But ^ 
want all the l>usiue.ss that we can g^^t, and that lends to othe 
business. There is not a time in the whole week, there is not 
minute, but that we are in operation. 

Of course, I have not the data with me; but the aver 
is something less than what Mr. Da C;mip statetK Wc have 
keep the steam up all the time, and until within the last t¥ 
months we have used soft coal. I can give the data to you whc 
I get home, 

Mr, Di: Camp : There is another thing that might be said about 
that. I ilo not see why our business should be different from 
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that of any other. There h eertain business that is more deeir- 

ahle for us to do than another claas of business. But I have never 

yet found out with sufficient rorreetness which business pays us the 

best. For in**tancf», whether our all-niglit bufiinees, our long-hour 

lights, or our short-honr lights pay us the best. People come to U9 

and eay — and it i8a very reasonal)!e refjuef;t — I want a li^ht for two 

or three hours. Now that of itj^elf tm|iliea this : In Philadelphia, 

if a man wants light only two or three hours, it is from the hours 

of say four to seven. Now^, if that is the case, it follows that if 

those are his lighting hours, for six months in the year he does 

not use the light at all. Therefore, he says to me practically, 

"What will you charge me for lights for three hours during the 

six winter months?" Now, I have had, as a matter of equity 

to our eu>?tomers, to make a grailuated 6<:'ale of priee^, in which 

I fix a price for a twelve months' contract, a price for eleven- 

months' contract, a price for an eight mnnthsVontnict, and a price 

for a six months* contract* My six mouths* ]irice is apparently a 

iiigh ooe. It is as high as it ia possible to make it ; that is, to 

make it higher w^ould lie to make it prMhibitory, But even at 

that price, and under those conditions, I have declined to m:\ke 

any contracts for those short hours. It is a question with me 

I ip^hether that is a desirable buniness for me to do; whether that 

"^F^ill aifbrd ns as large profit, as running longer contracts for 

l<z>nger hours in the rhiy, at a less price. 

Mb, Duncan: We have had applications on that three-hour 
fc>Sii*i,si, and we refused absolutely to make a contnict for less than 
^m J3L months. If a niuu wants a three-hour light for six monilis, 
1:*.^^ pays the same as an ordinary half-year light. 

(Mr. Dk Camp: Those are questions that will have to be met 
^XTf'ntually in this businen^. 

Mr. Sperry : In Chicago we met with this same trouble, and 

i^ is always the fact that they want these small lights at tlie time 

<3ar maehinery is running the heaviest. We have been able to 

meet this to some extent by making contracts with a printing 

^^napany there wiiich starts its presses at twelve o'cloc^k ; so that 

L^e^hut down for about five minutes, long enough to make the 
cWges io the connections, and start up again. While this matter 
. : 
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of power is before us, I would like to my that I have watched 
witlj cnnsiderabie interest tlie trial and experiment, to some exteii| 
that has beeo made in Chimgo with our cable system* There tin 
have overhauled their furnact^, and for the lant six months hai 
been engagal in utilizing the refuse from their barns. I find thfl 
inlurniation alwiit thii* h very liard to get. Ah near as I eau 
it, I find that the expense is retlueeil aUjut 40 per cent 
course, this f>ower h not better adapted to running cables than 
to running eleetrie lights or anything cl.'^ie, and there are barns in 
every 8tate where tlii::* same refuse ean l>e obtained. If it real!; 
makes any di tie re nee in the eost of power, it ought to be well 
eouhiilered. They ^tarte«l first liy having grate bars a large dia 
tanee from tlieir boiler??, and then they had to add a bluest operate 
by an oscillating engine ami a large blower, and now they miif 
a certain percentage with soft coal, whit-h they get for $2.60 per 
ton» I should think the mixture would be about one to fiv| 
in weight, one of coal to ^\e of this refuse. It takes an add| 
tional fireman, becau^^e the material has to be shovelled in tx>o 
stantly, I understand, furthermore, that this 8an*e device 
being arrangal to l>e utilized in MiuneapoliH or St. Paul. 

Mb, Weeks: I would like to repeat what has been said i^ 
regard to cast and to emphasize it. With respect to the cost of 
fuel, it is simply tlio co*?t of fuel per lamp, per hour. If th^^ 
public should get the idea that it cost only three mills per lam|^P 
per hour to run an electric lamp, they would say that we are 
robl>iijg them. 

I think that Mr. Upton made a very good point in regard to 
the connecting of the dynarat* with the engine direct, without 
the intervention of shafting* When I took charge of the plant ■ 
that I am now managing, they had not only shafting but ix>untel*^ 
shafting, and, as I demonstratetl, were loning over 25 per cent 
of their power. We have removed the counter shafting, and 
have taken 8teps to remove the shafting, bO timt we will have our 
engines and dynamos connected directly, not by one shaft, but ^J^M 
meauf^ of one belt ^^ 

In regaitl to the eost of coal, and the steam part of the plant, 
I think that in a matter of great importance. It comes right 
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home to every one of us. That is where the solutniti must be 
made in regard to the cornrnercial sucoesa of electric lighting. 
We must watch our coal pile. We must get eoiiipetent (ireinen^ 
We iiiu^t have competent engineerB, of course. We must have 
firemen who uoclerstaiid the ap{mratus tliiit they handle, and the 
priDoipIes of making .^team economically. They must know how 
to fire our b*jilei*s. We ijave a high setting of our boilers. Mr. 
Uptoo said that they set their boilers at 28 to 30 inches aljove 
tbe grates* We go beyond that. We set our Ijoilers 3*) inches 
above the grates. Oiir boilers are almost ideutic^il with those 
dt's^Tiljed by him, and 1 tliiuk that our results in regard to the 
cost of ftiel per lamp, per liimr, will justify the wisdom of the 
move. The data u[tou which I base this are similar to those 
raentioneil by Mr. De Camp anrl Mr, llitllouj whrle our run 
docs not corres|>ond with theirs. We do not niu tbe whole tweu* 
ty-four hours. Still, I think they could get some benefit from 
U8 in regard to this matter. We run from dusk until daylight — 
from caudle lighting to the putting out of candles — and we find 
thai the ci»8t per lamp, pr hour, is liirce mills, taking note of the 
time when all oC these lamps arc put out. We put them out 
ourselves, and we have a record on our log-book showing exactly 
the onmber of Ijunni we have run ; this we foot up at tfie end of 
the month, and we know the total numl>er of hours that have 
been run during tliat nu)nth ; we know the total amount of coal 
that has been usetl, since we weigli it. From these data it ia very 
easy to get the conclusion of three mills per lamp per hour, which 
is one mill l>etter tliau the figures given by Mr. Upton. 

Mb* Upton: What is the cost of coal per ton? 

Mb. Weeks: The coal we use is bituminous als^k, and coets 
as five cent* a bushel ; almut §1.50 a ton, 

Mr, Upton : I would say we have no one who is using a coal 
as cheap as that, except at Ilarrisburg. 

Mr. De Camp ; We startetl with 8 X 16 Porter- Allen engines 
running eight 40-light Brush machines. The engines were run 
at 285 or 290 revolutions; and there is no question about tbe 
desirability of running in -that way* But, when we came to 
increase our plant, having a number of small engiuea in, and 
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having learned in the first year — as, of course, was known before 

— that y\Q could not run eight small engines of forty lights eai 
with the s:irae economy with which we run one large engine 
the Fiime capacity^ and thinking that the question of safety wouli 
more than (Mimpensate for the saving in running the large engrm 
we put in more small engines. H(>wever, at the end of the y 
when we incroast^d our power, we put in a pair of 24 X 48 Coi 
Ifss engines to run our line shafting* We had to run two \m 
of sliaftiug, of course. AVith tho^e engines we are running sixt 
machines, and we do all our heavy work with them. As yet, 
have never met with any mishaps, and we have come to the coi 
elusion that the pas»4ihility, under etireful management, of a larj 
engine l>reakiug down or getting out of order, is so small that 
question of safety by running diret^t does not oom[>ensate U8, 
is quite probable that in the course of another season, unless 
see some greater compensjition for the increased expense of rtli 
ning small eugines and running directly, we shall put in 1ai 
engines. 

Mr. Upton: I would like to ask the gentleman if he has ii 
di«ited the power on his direct-acting engines, and also whi 
power it takes to run his line shafting? 

Mr. De Camp: Upon 60 feet of f5-inch shafting we run 
No. 8 machines* That shatting runs at 300 revolutions. The 
other shaft, driven from that, is 40 feet, part of which 
4 J inches, and part 3} incht.^. Conrpcteut and experienced en] 
neers object to that thing on account of the friction load, and, 
course, we employ an engineer, as we would employ a lawyer or 
physician. We take his a<lvice» or prescri]>tion, unless we have 
extraordinary reasons for not doing so. We i^an contrive, if 
have the business, to put on eight hundred lights. In order 
determine the judgment and the figures of our own engineer, 
have, on several occasions, had an outside man to come in an< 
make figures for me, and while they never exactly agreetl, they 
have not differetl very widely. 

Mr. Weeks: So long as you can do that you can run ih 
engines with the shaft economteally. * There is no question nho\ 
that at all I have demonstrated it in our own station. I think 
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tilut will explain the «!conoinieal results Mr. De Camp has got out 
of liis large engine in PhilaJelpliiu. 

Mr, De Camp: We ha%^e eiglit Porter-Allen engines there, 
which are prolmbly equal to any other engines of their size and 
class. We run five maehint^ on our day loaJ, and the quest ion 
arose which is the most ewnomieal, to run the large Corli.^ en- 

ne, with a maximum of 800-hon-^ power, or the small engine. 

r^e made a practical test of it, and we found it was econrjmy to 

run tlie large engine even on that small load. That led us farther, 

,d we found it was quite as economical to run the large engine 
'on a load of 160-horse power, Tiie figures of the friction were 
85-hon$e power. That includeJ the running of the sixteen 
dynanuis. 

Mit. Upton : In a case where they claimed that too much 
coal was used, we found that on a 50- horse power engine, it took 
35-hor^ie power to run the shaft, 

Mr. De Camp: The fir?t time I ever he^ird of the friction of 
the shafting, I went at it as a matter in our own interest; and 
4ie conclusion I arrived at when it was reported to me was, of 
course, there was power lost other than in making lights; hut I 
m told by the parties who were critidsing that mcthcMl of ron- 
gtruction, that it would take half of our power. Tha* Killed the 
thing. But wlien it took only less than ten per cent., I thought 
those other things wouhl compensate tor that loss; ami, indeed, 
I have never heard a statement until now, from anybody, of what 
the usual friction load of sliafting is. 

Mr. Ide : We have two 80-horse power engines, and we drive 
four machines with each engine, one belt right over the otijer. 
We have l^een operating three years in that \vay, and we gekd 
satisfactory results. We run a circuit from 9 o'chxik, with from 
50 to 75 lights on that circuit. Our other engines liave four 
20-light machines. We run on tliat circuit from 60 to 75 
lights. I have recently been putting in some phmts at Cliiaigo, 
where they use the bolt diret^tly. We extended the ^hui't to the 
engine and put friction clutch-pulleys on it. I think that is a 
very goml arrangement. At very im[>ortafit stsitiouH it is a good 
plan to use two engines, right and left, counecting them both to 
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one main slmft with friction clutches, so that either or both 
engines can be tised. This gives the advantage of using larger 
enginei^, as any nnmber of machinc^s can be driven directly from 
the main shaft, and any machines can be stopped or started when 
desired. This method of providinn^ double power makes it expen- 
sive, but it provides a sure metliod of driving the lighti? at all 
times, for if either engine gets out of repair, the second engine 
can be startetl and ttie other engine shot down, without interfer- 
ing with or &to[>ping the lights; and you can handle the 
machines about as well as though they were driven by separate 
engines. 

The President : I want to call the attention of the AssooJH 
tion to the fact that there is a large number of snbject8 for con- 
eideratiou. This entire morning has been devoted to the consid- 
eration of power. There are other questions equally important 
to be considered^ so that unless an objection is made, or .some 
person has something imi>i)rtant to say, I think it would be as 
well now to take uj> some other subjer^t. It is j>ast 12 o'clock, 
and two hours liave been given to the subject of power. ^ 

Mr. De Camp, of Philadelphia, has given you, perhaps, th? 
best practical tH)mparative tests lietweeu small engines and large 
ones. As I state<l at the Chicago Convention, the Pliiladelphia 
case has done more towanls settling this question than any other 
in the eountry. It is a place wliere l>oth systems have l>een used 
in the same works. It is a place where the electric lighting busi- 
ness began with the beginning of its [jistory, almost. They have 
experience*! all the difficulties that any other station in the couq^ 
try has experienced. They have applied the remedies which edH 
perienoe and skill and the r&sult of experiments in other parts of 
the country have suggested, _ 

I have been asked to give the experience of our company }|| 
Baltimore. It would only take up time. It would be, to a cer* 
tain extent, a repetition of what Mr. De Camp has stated, with- 
out having had the opportunity of making the close comparison 
that he has had. We used some small engines, too, which were 
replaced with larger ones, but they were al! of the same tyjie. 
We used one line of shafting in the beginning, 80 feet long 
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4 inches at one end and 3.} at the other. Upon that we ran 
originally three engine.^. We paid $16,000 for that line of shaft- 
ings oc|uipi>ed with Frishie friotion chitcli-ptillevH. The shafting 
was made by the best meelmniea in thin ctnintry — Poole ^fe Hunt 
of Baltimore — recognixe^l so by all machine- makers, an^l within 
eleven months it Wit^t out in the lot, ami sold for three-q»inrter« 
of a eeut a pounrl We substituted the lor>se pulleys of the old 
fashion, cut the shafting in seetinns, and gave each engine it» 
own shaft and it« own load. We have pot in larger engines. 
When we agfiin increase onr power, instead of putting in two 
SoO'horsc i>owcr entwines, we will put one /30U or 6*30- horse power 
engine^ The result of our experience in Baltimore is again.^tthe 
use of independent engines for each machine. We are in fav^or 
of large engines as against sniiill oncis, wht-re you liave work for 
tlie large engine to do, I do not intend to take up the time of 
the Assoeiation* I only want to make these statements, which 
are repetitions of what I said at Chicago ; and, uiilejis thei-e is 
something important to communicate in thiB direction, I suggest 
that we pass to some other subject, 

Mr. Officek; I would like to Riy just a word, more to 
^ittract the attention of others who are more familiar witlt the 
«nbjecjt, than for any other purpose. We are using the Thomson- 
Jlonstnn system ah)ne for are ligliting. We are using a West- 
inghouse engine, 11 x 11 ; 65-hnrse power is what is claimed. 
We have a 14i foot boiler, 62 flues, about 3 inches each, 
and about 52 inches wide. We run at times, when required, 
three 2o-lamp dynaaius of the Tliomsou-Huustou system ; some- 
times only two. I have been studying, since we have been run- 
ning, (lie question of coal, and, of course, that means Iowa euah 
I pri.*surae, that means something different from the coals that 
we have had discuased here ttiis morning. I have never used 
any other than Iowa roal, but I get almut the best that can be 
obtained in Iowa. I use a grate that is m aim fact n red in the 
we»t. I cannot, just at this moment, recall the name. It h 
mjinu factored by a gentleman in Omaha, who is connected with 
the Union Pacific Railroad Company. It is what he calls a 
rocking-har grate. For the purpose of ujsing slack coal, I put 
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it in at the start, Buppo&ing tlmt I would save therebj, I d 
not recollect the distiiuce of tlie grate from the boiler ; hut 
think it is not over 18 or 20 inches. AVitli that I have trie 
lump coal, of the very best quality I could find, m well bb 
8lack coah I have used slack cx>al, steam coal, j)ea coal, and then 
nut coal, all from tlie same mine, as well as coal from other 
mines. I have fouml by experience, that although this rocking- 
bar gmte is claimed to be go<>d for utilizing the cheap coal, il 
is cheaper for me to use the thin! grade or pea coaL The slaclq 
coal, for instance, I use at the rate of 14 pounds per hour pe 
lamp while burning. The Black coal I am offered at $1.25 |m 
Um, I am oBcrcd the steam coal (Si §l.oO, and the pea coal 
$1J5 for a year's contract* I liave tigurcd upon that very eloselj 
When I am running thirty-four ten o'clock lights and seven 
twelve o'clock lights— the ten ami twelve are both running 
togetlier — all arc lighU^ — it requires nine pounds of pea coal 
hour pt*r lamp, which I call a horse power, or 2000-eandle powa 
lamps, as they are called. It requires 14 pounds of the slack 
coal, vvliereas it requires only 9 poun*]s of the pea coaL Th€ 
pea coal costs me really $2,02 |>er ton delivered in the house. The 
other is $L57, delivered in the house right at the furnace. The 
difference is 34 cents per ton in favor of the j>ea coal in prefcrenc 
to the slack coal ; so, of course, I use the pea coal. As to the lum| 
coal, although that costs ^3,00 or ^3*50 a ton, I do not think 
that it 18 at all better than the pea coal. I do not know whe 
the difference is — ^whether it is in the kind of engine or the kind 
of furnace — but I am certain that I am burning a great de 
more coal than these gentlemen have named. 

As to applying the belt directly to the dynamo, wc run sometime 
three dynamos when we have a full demand, and sometimes two J 
most of the year only two. Now I find this difference: bctwee 
ten and twelve oV'loc^k there are two iiuiirs to run. At the tit 
I made the expenments only seven lights were running. It co^ 
then about 22 pounds i>er hour per lamj>. I do not know that I 
mn enlighten you any more on the subject. 

Mk. Weeks: As I have Imd some experience with th 
tiee of which Mr. Otlicer sj>eaks, it may be that in a few words . 



dQ give him some sugpfe»tion9 that will point out where he is in 
error. lo the first place, %vhile tlie Westingliouse eogjjie has a 
grc?at many srtning points, it is well known aud genfrnliy re<H>g- 
uIzik) timt it takes more steam than any other engine in Christen- 
dom. In the second place, he tsays that \m boilers are set 20 
inches from his bars. I think if he will raise his LwHlers ab(»ut 
a ftKit and a half, or very near that, that he wilt find timt he 
will make a great saving in cwaU 

In regard to the roeking-grate bar» I have investigated that 
matter very carefully. Under two boilers exactly alike, identical 
ia their c^nnwtioiis and setting, I t*ompare<l them with the old 
style uf grate bars, and found with 20 per cent, less coal I got 
5 pt^r c»ent. more work with tlie nx'king-grate bar. I made a 
careful test, measuriijg the water with metera and weighing the 
oottK Of course the meters are not absolutely reliable ; but 
I ui^etl the Worthington meter, which h the lM?st. So I think 
tliat Mr, Otfieer's trouble is primarily in his engine, and second- 
arily in his boiler. 

Mr, Upton: We have set since 1876 nearly three thousand 
toilers- We have tested very carefully the question of height, 
and we have settled on a given height of from 28 to 30 inches. 
We have set them as high as 48 inches and down to 36, 20, and 
is inches. We have set boilers in the west 14 inches above 
their gnites. While 36 inches is too high fijr our fuel, it may 
do for very soft bituminous coal. But I think the gentleman 
From Council Bluffs will help himself if he will raise his boilers 
Up^ Bs you suggest. 

Mr, Mayu: My experience would suggest to the gentlemao 
that he had better put his engine in the stTap heap and get a 
i»ood one,- It has been my exi>erience that that is the only way 
t:o make it pay. 

Mr. Holt: I would like to say a single word on Mr, Upton's 
import iis to the reliability of the n-hitive te?>ts between d liferent 
localities and ditterent systems of light per lamp |>er hour. I 
t:hink when we get into it a little, it is totally unreliable. I do 
Tiot want to take up the attention of the Convention at this time 
on this subject, but I would simply urge managers of electric 
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light mg systems to have their superintendents and electricians 
loak into tliat matter. When you come to go into incandescent 
lighting, as you all will sooner or later, yon will find, tliere is 
an extnionlinary amount of buncombe in that qnej*tion of laro^ii 
per horse-power per hour. We have already exceeded the tin^H 
and I won't engage your attention any furtlier, ^^ 

Mr. Kerr: I would say that I am not a member of this 
Association, but expect to be an associate member. There is one 
thing I wish to say regarding the station *)nt west that has been 
mentioned. If this gentleman will talk with our Mr. Brown, he 
will learn quite a number of things regarding that station which 
will be of advantage to him, as Mr, Brown knows a great deal 
alxjufc it He was there at one time and iijveisiigated the whole 
thing. The chief difficulty at the station he has spoken of, which 
arose after the plant was put in, was cansed by an improper dri 
on the boiler, and the amount of coal horned per square U 
of gri^te surface. You will iinderstaTul in putting up plani 
that one very important thing is to get the right amount of 
burnt ; and the grate surface so arranged tluit you burn your coal' 
and do not distil! it. Now if you take all the 8pai^ for gJi-ses, es] 
cially if behind your bridge wall you have no spa*^ at all, y( 
will simply distill vonr coal ; and you eau distill cojil and send it 
up the ciiimney just as rapidly as you please. I call attention to 
the foct that in no less enlightened a jwrtion of the country than 
New England, we found recently a very nice plac^ operated by 
very intelligent men, and tliey were burning six pounds of ci>al to 
the square foot of grate surface per hour. It is i^imply ridiculous. 
If their attention is called to it, they understand it at once, but it 
never oc<^urrcd to tfieni that that was tlie matter. Now the qw 
tion as to how nruch coal you are going to burn on your g: 
surface dejiends on the amount of grate and draft. It is 
draft and grate surface that determines the amr)uut. Now 
this particular place mentioned the engine would not start 
damper up strong enough, and the boiler would not furn' 
eteam enough for the engine, yet there was a large amotmt ol 
Cfial used. Afterwards the draft was modilicd considerabl 
I lielieve if you will investigate the matter, you will find th; 
it is owing to the way io which the coal is burned on the gral 
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riie other point I wi^^lied to mentmii i.-^ thia, that I do not 
believe it is in good taftte for any one to make assertions in this 
or any other Association, deprecating any machine built by 
persons for this class of work, or any other class of work, without 
laying before ihe Association the absolnte figures on record 
from absolute tests, made in good hanrls, to back up the state- 
ment. The^e remarks should not Imj mmle at mndi*tn, fjccause 
parties are lial)le to be caught up in a way that would not be 
plea/^nt. Therefore, no remarks should be made that they could 
not be proprly substantiated. If fiarties have had difficulty with 
any machine, there is a way of making roportB in ^^ueh a manner as 
will apfjeal to the intelligence of all, and prove something. Tliere- 
fore, if any one has anything to say against the Westinghoiise 
engine, or the Armingtoti-Sims engine, or any other engine at 
any time, let liim bring the re<x>rd of the tests here, not simply a 
statement to that effect; as statements are often misleading and 
cannot be explained in a bre-:ith, wlnTCiLs tests can go on record 
and l)e of a nature which can be discussctl and looked at, 

Mr. Sperry : As repre**enting tlie electrical part of this Con- 
vention, I heartily concur with the remarks of Mr. Kerr, and 
would say that we have seveml Wresting house engincis in opera- 
tion, and their economy is fairly gmxi. 

On motion of Mr. Cleveland, the Convention then ailjoarnetl 
wntiltwo o'clock in the afternoon. 



AFTERNOON SESSION. 

The Prksidknt: Gentlemen, the subject before you is that 
of "Tower Lighting,'* and tt is one of great interest, 

Mr. Leggett : In considering this subject, I am a little in the 
^••c^lit^ment tliat Mr. R^wen was in the matter of which he 
ike tliis morning. I had very little time for preparation, I 
«*ud gathered together what I could during my trrp here, with 
^-H^aid of a scrap-book which w^e have used in our Conventions 
^^ Dtitroit, and the paper whicli I will read will be more partic- 
ularly haseil upon the use of the electric light towers at that 
l>ia(*j probal>Iy the best example of the use of electric light 
^w<^rs that has ever been made. 

Mr, Leggett then pmeeeded to read his paper, as follows; 
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The System op Electric Tower Lighting. 
[n considering the siibject of public lighting hy a system 
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towers, I cieem it expcMiieiit to tirst ilirecl iitteii 
to the system of lighting previously in vogue throughout the 
world. jH 

Gas was introdutTcl as ati flluminant and adopted for publ^" 
1 ig 1 1 1 J n g. 1 1 \\'as o f rn ode m t e i 1 hi m i i m I i i ig ea | )aci t y , a f i d the con - 
ditiorts surrounding its use were necessarily adapted s|)ecially to 
its jxHiniliar diaraeteristics. To !i ivc hx'ated so small a light at 
an altitude of a Iniudred to two huudred feet would have beea 
supremely rid ieu Ions, as its benefieial effects would have Iweu 
entirely Inst. Its proper height alH)ve the ground was necessarily 
a iimtttT of experimeut, de|)endei)t upon the illuminatiiig power 
of the particular light supplieil, and restricted by the w^ell-known 
law tliat the amouut of light from a given source varies as the 
square of the distance from that source. These considerations 
very naturally gave rise to the familiar lamp [>osts 10 to 12 feet 
in height J and to their location upon the street comers, where this 
limitcdcapaeity of the ordinary gas burner, or equivalent naphtha 
lamp, might be best utilized. 

We, and generations before us, have becsorae familiar with the 
long rcnvs of gas lights upon our streets* It is true that as we 
-ttppniaeh a gas lamp we cannot tell until within a few feet whether 
or not there is a man beneath leaning against the post, and as we 
pass from one lamp to another we are fillwl with dread lestsoBie 
highwuymun may step from the side of the walk, or the end of 
an alley, and command us to stand and deliver, or what is raope 
common, tliat some sand-bagger, lurking in the pitchy darkness 
beyoml llie fence in an adjacent yard or vamnt lot, may bring lis 
to a sudden halt with his sand-bag or sluiigshot, and do liis own 
delivering- Still, without stopping to think how poorly we were 
served with the former gas lights, we look tor familiar tilings, and 
tlieir absence is for a little while a cause for remark. 

Recall the many times you have driven along a street regarded 
as well su|»plied with gas lam[>s, and have leaned to the side of 
your vehicle and strained your eyesight to discover whether you 
were about to collide with a party in advance, or dash into a vehicle 
standing at the roadside* Recall how tlie row of gas lights served 



to «! blind you as to render it impossible to discover an obje<it 
len feet in advance. 

I have prpmised at some leno^th in order to show the reason for 
and to combat a popular prejudice, i. e., that electric li^lits .should 
be located on posts beneath the foliage and at the street cro^f^ings. 
This is a mistake^ whieh grows out of our familiarity with hiiw 
atreet li<rhts at these locations. We fail to consider that necessity, 
induceil by the capacity of tlie lij^lit, compelled tliii3 armngement 
and altitude of gas lamps, and that the new and powerful electric 
lights with greater capacity ref^nire radically different (MiuHlitions, 
Why are not our streets and avenuen lighted by gas* lamps hx^ted 
fifty feet apart all over our towns and cities? Simply because 
the expense would be prnhibitive. So witli the powerful electric 
arc lights, we find in the prHjWBitiou of locating poj?t lamps at 
every street cro^^^ing the object ion of ex[jense, not only for the 
plant itj?elf, but for the light?^. Thus, in the city of Betroit, we 
Twill prci^urne there are 2600 street intersertions. To light prop- 
ei'Iy would require at least a lamp at each inter^^ection, and this, 
at the very low pricx^ of fifty cents each, would amount to the 
enormoug sum of §1300 per nigljt. Then, again^ by lomting the 
%ht on a 30-ffJOt pole, it would almost always be practittilly 
ub-seuretl by the foliage. 

If located beneath the folinge, even if at the centre of the 

crossing, it is so low as to have its illuminating effects modified 

lUid wa>*ted. The discomfort of walking or driving with such 

powerful lights constantly In-fore tlie eyes is itself a logit'sil argu- 

tuent that they are improfjerly lm?ateil, and that there should Vm? 

ikS9ociated with their use an intelligeut arrangement and adjust- 

tnent of ec»nditions suitHJ to their jwx^nliar nature nnd pnijwriies. 

Profiting from experience with both low Hglitsand tower lights, 

it appears unquestional)le that for the immediate future, tower 

lighting is by far the more practicable and efficient. The effect 

producH?d is more satisflu'tory ; it ac<?ompli^hes^ in arid it ion to 

lighting the streets, the thorough iltumioatiou of all alleys, yards, 

back yards, and streets, which are not ordinarily lighted, and 

which cannot be lighted from the intersections. On tlie whole it 

produces an artificial moonlight effect, everywhere iighling well 
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the roofss aod sides of hous^, aod outHniiig them clearly against 
a hmiinous atrncisjjhere. 

The eje8 are not dazzled as by low lights, driving by uigbtk 
rendered easy ami delightfiil, a vehicle can be plainly discovered! 
blo(*k or more away, pedestrians can see and be ^^een a long dintan^ 
No lurking foe can find a liiding place, yards and houses are brig 
and betiutiful, alleys can be readily scanned from street to str 

Union City, Indiana^ was doubtlcisa the first to employ the lofl 
ligljtiug, and established a crown of lights upon a mast risic 
from the tower of its City Hall Tliis was in 1880. 

Akron, Ohio, followed with one mast of boiler iron 208 fe( 
high with six liglits, and a similar group three-quarters of a mi^ 
away, Uj>on a njasi rising from the tower «i»f Buchtel College. ^j 

Clevehmd, Ohio^ followed quickly with three Bimilar inas^^| 
and has recently eret*ted another. Two of these are 208 fce^^ 
each, and the others 250 feet each, supplied with lamps of 4 
candle power. 

About this period John S. Adams, of Elgin, Illinois, devi 
and patented a i^keletou iron tower i or this [nirpose, and ha** sin< 
taken out some fifteen or twenty patents, embracing many im- 
provements in such structures* The patents and the busing 
c^onnected therewith are now owne<l by the Detroit Iron Towi 
Company, of Detroit, jMiehigun, which has established quite aa 
extensive business in this and foreign countries. Since the int 
duct ion of tlie skeleton iron towers they have suj)erse<led the 
former miists, being stronger, clieajjer, more quickly erected, ai 
better adapted to the business. About 200 of them have 
sold and are now in use. No place in the world presents 
matter of tower lighting in so prominent, complete, and 5; 
tematic a form as Detroit. 

It lias been said that while tower lighting was suitable ft 
email towns and the suburbs of cities, it was not adapted ft 
lighting large cities tiirong trout. l^etroit is a city of al>ol 
IGOjOOO to 180,000 inhal>itants. It is level throughout; has 
a solid business section, em I) racing about one square mile, wii 
a fair average of narrow and liroad streets. Beyond this is 
belt of oue mile in breadth, densely shaded, and comprising 
better residence section. Thence to the city limits the bouses 



i00(^ 

*visi^| 

sin<^^ 

im- I 





merly employed 3782 gas and naphtha lanips^ leaving large areas 
wliirh were provided with neither gas nor naphtha, said areas 
unlighted aggregating probahly two .scjnare miles of space built 
dp anil otherwise improved. Now it has not a single gas nor 
naphlha lanjp within ihs corporate limits. In the sprin*^ of 1884 
tiie Brush Electrie Light Company sought a eorUract for lighting 
a linntwl area by tower lights; the two gas companies and the 
naphtha r-ompaiiy made .strenoous object ions, and everj threatened 
to abide by thefr bids only in ea^e they stx*ured the whole job. 
The Brush Company then premised for the wliole job, and secured 
permission to erect an exiiibition tower. It was erected by the 
Detroit Iron Tower Cojnpany, 15(J feet in height, and provided 
with six 2000 candle-power lamps. The lighu were startctl, and 
capt tired the public applause and enthusiasm at once. The 
council awarded tlic cun tract for lighting the entire city to the 
Brush Company by the tower system for $95,000, It was esti- 
mated that 66 towers of 100 feet, antl 6 of 150 feet, with 290 
lights in all, would lie sufficient, but tlie company finding more 
t4> be advisable, proeeedcii without further compensation to erect 
SO towers in all^ of which 3 were 175 feet high, and there* 
mainder 150 feet. Tlie lightwl area em braced all the occupied 
space within the city limits. It hx-ated alnjut 390 lights in all, 
^nd s^larted the lights on the sixtietii day after the contract was 
awarded to it The towers were of the pattern known as No, 3 
tower, made and erected by the Detroit Iron Tower Company, 
Each tower stands on a single wrougljt-irun pillar 14 feet high 
at the base, while tlie boily of the structure is triangular in cross- 
factions, and of the sajne dimensions from base to top. Steps 
ire provided at one corner, and an interior elevator leads irom a 
lower entering platform to a top landing phitlbrm for the attend- 
ant* The lamps are tixeil at the ti>p of the tower in e^asy reach 
of the attendant. The towers are made of the best lap- weld 
tubing and malleable iron fittings throughout, with well tested 
guy rods. Each tower is Btaye<l by two intleiK'ndent seta of 
galvanized wire cables, each set guying the tower in four iltrections, 
the upper set attached at a point about 20 feet below tlie lights, 
and the other get attached at a point about 50 feet lower down. 
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These guys are connected to one set or to two independent 

of vertieiil guy poBts, which stand 6 feet in and 9 feet out nf th" 
ground. It will be Been that the towers of the Detn>it Iron 
Tower Company can be erected on any street corner^ tlnit they 
occupy no more space than an ordmarv lamp post, and th> not in 
any way obstruct the view. We regard them as far srij)enor to 
the tiipering form of tower : 1st, because the tapering t<T^*er of 
150 feet would octnipy about 30 feet nf space at the ba^^, and i 
is not adapted for city use; and 2d, because the tapering tov 
18 designed to l>e self-8iip|Ktrting, and is couisequently liable lu 1 
blown down by very high winds or cyclone**, while the stj 
employe*! at Detroit, being doiH^ndent upon guys, is secur 
against all sway, and made wind-proof. I lielieve a wind pp 
Bureof 12 pounds per square foot is higher than has even 
recorded at Detroit, yet these ntble guys would readily stand 
high as twenty or thirty times such a pressure, when est i mat 
upuu the exfKJsed surface throughout the whole length of 
tower. 

In the business section of Detroit we eiTi'ted the towers 1( 
to 1200 fec^t apart in triangular order. This was wiilened 
1600 feet a little further out, and then to 2(X)0 feet apart in the 
best residence sections, and, finally, 2500 to 3000 feet apart i 
sections reiuole frum the centre t>f tlie city, TJie towers are di 
tributed over an area of about lO.J square mil^, and afford t 
thorough and cilWtive light everywhere; 8othat Detroit fias U 
charactcrizeil in the public pres^s, and by visitot^s frotu all stH-tion 
as the best lighted city in the world. 

What this Convention doubtless wants, is reliable informatic 
as a guide to action by its own niemljcrs, and as a Ijasis ftir acti 
by the public everywhere. My opinion might be regtirded 
biased to a certain extent. I have, therefore, in the limited time 
allowed for prcparatioUj gathered t^igether the ccmmjents of others. 

First, As to the strength of this style of towers ; and secondly, 
as to the satisfaction affordetl by tlte system at Detroit. 

At Evansvilfe, Indiana, there are twelve towers of this sar 
system. The following letter will explain itself* and| althoug 
other letters are all of similar import, this one will suffice: 



EVAJTSVILLB* Iin>,» September lat, 1884. 

Detroit Iron Tower Company, Detroit, Mich. 

Gentlemen: Your telogmm of 30th u!l, asking if any of 
our towei-s had been destroyetl by the storjn, came to luiiid Satur- 
day night too late to answer you, Sunday morning I telegraphed 
you: '"^ Houses blown down ; trees by the hundi*ed taken ont by 
the tmis; not even a rod bent on any of the towers. They defy 
ail elements combineil/^ 

This city, on last Friday, was visited by the most terrible 

fitorro^ Storm is not the proper name, it was one of the worst 

cyclones that ever happened. It looked for a wiiile as lliough the 

whole city would be destroyed. Brick houses, frame houses, and 

stables tumbled together. Tin roofs were blown about the street 

like so much paper. Bricks, joists, and rafters were flying in the 

aif. Tlje largest trees were taken out by the roots and scattered 

m every direction. In short, it lookeil as if everything would 

^ ruiued. Of course, after the storm was over I was very 

nervous about the safety of the towers. Sliould they have been 

Mown down you could have not been blamed, betmu^ it is un- 

'^tt.«v)nahle to expect that they shouhl resist such a hurricane, 

^'Jt to rny great surprise and Batisfaction, I found tliat not even 

^ tod had been beni in any of the towers, and I here extend my 

°*^Qgmtu lat ions to JMr. Adams, the inventf^r of the towers. We 

**U guarantee them against all the elements combined. No 

P^Vrer on earth can move them if they are put up right, except 

'** earlliquake, which would take tlie foundation from under 

^'^^ID. It is with pleasure that I can say this to your Mr. Adams, 

^^t it is only tJie truth as regards their strength. 

Bespectfully yours, 

J, E1CHEI4. 

The following gleanings from the Press, show the pre%'ailing 
^^t^ioion of others : 

The Grand Rapids Daily Thiea of August 23, 1884, saysi 

", . • * The Grand Rapids A Idcrmen^ — tha^ who went — have 

^^turned from their trip to Detroit The Aldemien said 

^*4it the lights loomed up and sent a glow over the city which 

11 
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equalled the radiancy of a very full moon. Friends pft^n 
throiifjli the streets in hacks (nmiIcI be easily recognized, and at a" 
late hour e%^en policemen could be seen, A prominent member ( 
the Coiiucil, and one who has heretofore leaned heavily towani I 
gaseous side of the light question, gai<l that the visit was an eyt 
opener to him — from this time out he was an electric light mtti 
from Eleetrfcllghtville. Upon the whole, the visitors were well 
Bati.sfietl with their reception and are about unanimous in the ' 
lief that a city can he ligliteil successfully by the tower systeui" 
.... It is apparent that uot only a miijorily of the Council men 
but of the citizens as well, favor the lighting of tins city by ele 
trioity perched upon toweris, and that all efforts to the contr 
will be merely dilatory and tiiibustering in their nature.** 

The Grand Rapids Eaf/le, of August 26, 1884, says : 

** The snkstance of Mr Pierce's replies to numerous question 

was about as follows ; 

* The Aldermen went to Detroit to see for themselves whether 
the tower system of electric lights was a success or not. We di^ 
not want to go as guests of Detroit, or of the Brush company, 
"when we were expected, and |>repa rat ions for showing us the lights 
under more than usually advant-igeous conditions could be mvulq 
So we jiist starteil very quietly aud went to Detroit without cal| 
ing attention to our trip, at home, even. 1 am convinced that! 
this we were wise ; tliat we got a l)etter idea of tlie lights in their 
everyday, or I might more accunitcly say, every uight condition. 
I went to Detroit determiued to be al)«<olutely fair in all my in- 
vestigations, if possible, to ascertuiu for myself what are the fac 
about the lights; and yet with distinct traces of prejudice in my ov 
mind against these lights. I thought tliat they were a failure ia 
essential features, and that I would find out in what, and demon 
strate the fact to others. So I studiously avoidcfl, until after 
had seen them for myself, all persons wlio might l>e supptused to 
know alwut them, and all questions about them. I didn't pro- 
pose to have my views any more warped than they were alread 
pro or con. 

' In the evening we went riding about the city, studying the 
practical results of the lights from personal scrutiny. We were 
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over two hours doing this, ami gave attention to the biisineas por- 
tions of th^ town, and the rt'f^idrnw fMirtinns even to the siiburlji 
\V'e found how much or how litthi liglit wiis abtiilned where the 
business blocks are very tall, where the re.siidence« were dense, 
wliere the shade trees are large and ohl, and their ff^liage most 
denize, where the dwellings are infrequent, and the lights further 

apart. We tric<l to get an idea of every po.s8ible eondition 

'From what I had seen I fully ex|)wted to find very dark 
places under the dense fihade, the more disiigreoable beciiuse in 
some other localities it was so bright, 1 fuuiid plenty of places 
tbat befoi^e entering them looked dark, n) much darker than 

k^where we were, but on entering them I here wan plenty of light, 
9o that I could distinguish j>erf^on8 aeross the street, or sitting in 
front of their houses — even 100 feet away or more^ in the darkest 
piaeeis. And the whole street, the yards and the dwellings and 
^I»e alleys — the whole of the city wtts equally well or better 
"l^'^ted than these exceptional placx^ In fact, cf>ntrary to my 
^xjKft'tations I found no ** dark '* places, for in the whole city 
th^re was as much light as when there was a clear, full mtH>n, I 
atn free to confess that I was gre-jitly surprisetl alid agreeably dis- 

**P|>ointed 

* The light, as a light, h an nnqualified sucecRs in Detroit, and 
t'ijs, even tliough it is a well-known fact lliat not all of the jM>wer 
*»eecled and to be used, is yet provided, and that on some of the 
to^-^^psi but part8 of the lamps were burning, * • . - One thing 
** no longer in doubt, the lights are superior to all others, thus far, 
^>^>d are bound to please any fair-minded person, if they continue 
^** 8«>od as when we saw them.' " 

-A. letter from an old physician, published in the Detroit Pod 
^^ 6i>prember 4, 1884, says: 

**, . . . For twenty-nine years I have been in the practice of 

*^^licjne. I have travelled the streets of tli« city at all hours of 

^^fc^^Sht and in every section. 1 have done so on foot, on horselmek, 
^^^^UJ ju carriage, and am familiar with it in all its phaa^is of mid- 
I ^'^ght gloouL 

I I have always dreade^l my niglit work, not so much from the 

I mtigu^ incident to it, as from the fact that tlie streets were so 

K- 
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|.|j|pj9tny and ungafe, especially in the suburban districts. Since 
e introduction of the light, however, t!ii>3 has all Ix^en changed, 
and tlic streets* of the city are bo transformed and beautifiwJ that 
during this pleasant weather a midnight excursion is jiositively 

eiijuyaljle Indeci], in a h)ng ride which I took the otijer 

night, between the hours of twelve and two o'clock, which in- 
cluded a circuit around the northern and western i^rt of the oityi 
I found few places in which it was not easy to distx»rn the liands 
Oil the face of my watch. The same route, during the r^'gitue of 
the gas company, was a terror to me.'' 

A correspondent of the Boston Herald writes of Detroit; 

"Tlie city is lighted by the electric tower Bysteni, each tower a 
graceful Btructu re of iron, as open to the wind and light as a 
spidcr^s web. Four or five Bruslj lam|>s at the summit of each 
lofty tower shine down at night from (he outer darkness, lcx>k lug 
like so many crowns of living light shining above the city. The 
view from tl»e Campus Martins up the long vista of Woodwartl 
avenue at night, is very hcautifuh The five jwinteil crowns of 
brilliant light, mile after mile along the avenue, far above the 
houses, and on a level with the weathercocks of the churches, 
give one the otld impression tijat Detroit lias a celestial apparatus 
of its own. The Brush company, I was told, agreed to light ihe 
city for $95,000 a year by its tower system. At the outset the 
local papers denounced the system as a failure; ridicule was 
heajml on the innovators, but to-day the praise is as universal as 
was the denunciation," 

A Port Huron paper of December 31, 1884, in referring to 

Detroit, says : 

" This city by night has been for some months the amazement 
of travellers appn:>aching by boat or cars. The steward of a lake 
steamer said to me the other day : * Whatever hour of the night, 
whenever we approach Detroit, I always called up the passengers 
to look at the electric lights, and they all considered tlie view a 
glorious one.' 

*' Approaching on the railroad, the view id equally enclianting. 



It seerafi like a glimpse witliui the walla of Pamdise to see the 
multitude of dazzling light« flushing in the distance. Every 
night there is the 8ame 8teady, soft play of ajiparent mn^in light. 
You step out of doora and um^onsciouj^ly you sny, * What a lovely 
night ! ' But the ehanoes are that the night is only lovely here. 
You let your vision range heyond the tall towers, you fail to dis- 
cover a single star, and you finally convince yourself that tlie 
night ia cloudy and dark elsewhere; that only Detroit is cheered 
by this superb moon lig lit. 

" How tranrpjillyand resplendently the^e gleaming lights keep 
their vigils above the sleeping city ! They seem so calm and still 
in comparison to the flaring yellow ga^^Iight that it now requires 
quite an effort of memory to recatl. The winds may howl, but 
the lights shine on as serenely as ever. 

" Electricity lights not only the strtH^ts, bat the front yards, 
the back yanls, the porches, and the toj>^ of the houses. A burg- 
lar or a clothe.s-liiie thief might almost as well start out to ply his 
vocation in the day as well as the night. A polieemanj even if 
only Iialf awake, would spy a murderer half a mile away. 

"An Alderman humorously remarked in the Couin.-il recently 
that in hi3 neighborhood there was so much light that the 
chickens eouldn^t sleep. 

" It is very reassuring to a timid and wakeful person to look 
out in the still watches of the night and see the electric coronets 
so calmly looking down from the summits of the lofty towers. 

"The lights fla-^h almost simnltaneously forth at nightfall, in- 
stead of the lighting progress beginning in one part of the city 
about the middle of the afternoon and ending in another part 
about 9 o'clcx^k at night, as it usual ly happeneil in the now for- 
ever extinct period of gas. Now at the touch of one man's hand 
the lightning springs from tower to tower with an effect more 
wonderful than ever proceeded from the hand of an enchanter/' 

Mark Twain, in the Detroit Pmt of December 17, 1884, says: 

"Your city is beautifully lighted by those electric towers. It 
is the handsomest appearing city at niglit that I have seen/* 
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The Detroit Commerelal AdiertUer of May 24, 1885, aftet^ 
Tear of lighting, in a long and favorable editorial^ cluml ^ 
follows: 

** The Detroit Cmnmermul Adveriiser opposed the new raethi ^ 
of lighting the city a^ fort^ibly as the Prem, bnt now does r^'^^ 
hesitate to announce its [leHV^t salisfactiou with tlie tower lig'**^ 
systeio, and acf|uiest*Oi^ in tlie .statement that Detroit is now l^^ 
best lightetl city m tlie Uniofi, if not in the world.'' 

The Detroit Free Prem of November 17, 1884, in an editori^^^ 
lid: 

** Toronto is now lit by electricity. The light^j are suspended ^ 
from curved iirrangt nients tliat projeet over the sidewalks, anc^J 
Imve the lights a little higher than the gas himjis used to be — 
The sti^iets are not a« well lit as the streets of Detroit. Newport-^ 
R. I,, b*is elet^trio liglits on ^loles about the height of a telegraplm 
pole. In some streets these fjoles are all on one side of the street^ 
an*l the effect seems to l>e l)ettcr than where they alternate. Stilt 
Newport is not lit as well as Detroit. In the park, where th^ 
old New[)ort Mill stands, there are numerous electric lights, but 
the Park is not nearly as well lit as Union Square or Madison 
Sqnare in New York, where one tall tower iu each Park scatter 
a raoun light etfet on the ground below. If the electric light 
company would put a few lights where they would do the most 
godd and make some arrangements to keep away fogs, Detroit 
would be the be^it city in the Union." 

From the Cleveland Leader o{ J atmskry 12, 1885,1 clipped the 
following: 

" A Cleveland gentleman who has been spending a little time 
in Detroit, states that he considers that city to be without exception 

the best aud nKist brilliantly illuminateti city in the world. The 
Brush electric light and towers are used^ and the eighty-two towers 
that are in ojieration do not leave a spot in the city that is not 
full lightetL At first ttie people were opposeil to this system, but 
as S0041 as there was a sutficient number of towers erected to show 
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its efft?ctj they became satisfied, and now prefer this eystcm U> 
* any other method of artificial illumination known/^ 

The Detroit Pre^ of June 13, 1885, says: 

"Mr. Goebel took the rif^ht view of the street lighting quea* 
tion la^st night when he said, ' I prefer electricity, but I want 
open comj^tition 8o a& to see how much more than ga:^ it will c(j6t. 
If it cmU too ranch more I want gus. That is the attitude of the 
people of this city ; they like electricity, but they do not want to 
be robbed by those who furninh it/ ■' 

The Detroit Free Press of July 4, 1885, in an editorial uses 
this language : 

"The electric light towers which show their heads at certain 
points in this city are very graceful structures. To a remark- 
able degree they combine strengtli with a certain lightness and 
Airiness whicli make them the wonder of all beholders. To the 
home returning traveller who reaches the city by rail when the 
shaded of night have fallen, the effect is gorgeous in the extreme. 
So is it to the citizen wlio rests his weary frame l»y a ten-cent 
rifle on the inex|>enHive ferry. Then are the towers to be seen as 
a fiery whole, as an illuminated system blazing away at the behest 
of the unseen engineer and tiremen who feed the flame-H, These 
are the glories of the electric liglit system as shown by a year's 
eatperienee with the towers.'* 

Even the poet chooses it as his theme. In the Detroit Free 
^T€ss of October 23, 1884, appeared the following: 

The man m the miKjn lm>ked down from on Itigh 

Uptm the Deirolt electric lightn; 

Theee mortals below, itaid he with a «igh, 

Art* infrinKinp upon my patent rigiiis. 

They are an to mv 8©cret I plainly wne 

And Hre makinjc light of it. Ho, liol »aid be. 

Then tlie man in the moon fell dawn in a ftwoon 

And when he revived he waa not feeliiiju; line; 

Those mortaU down there, said hep 1 dcehire, 

Are doing their ulinoHt the nimm to niitshine. 

If ihey keep advancing who kiioww but soon, 

Thej *11 be innppEng their fingers at me in the moon. 
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Again, in the Detroit Journal of July 13, after the gaa co«^- 
panies had made a very low bid. 

Rising to altitude empyrenn 
8lie*JcIifig an eflnl^nci? bright, 
AVrestUng wiih the j>oiver of dar1cQea% 
Leggett's eleclric light 

How cjin we do without thee? 
How let thy beauties i^ihs? 
When any one-horBebniliwick 
Can spread itseifon giis. 

Moonfihinyr shimruenng brighttieas, 
No pitttiet hung on high^ 
Gives to the world i>iich dayncss 
When nifjistnesa drapes the sky. 
Old Venurt with her sjitcllltes 
Shrinks shyly out of .sight, 
WiieiJ thou art open for biz, 
Aristocmtic light [ 

'T^vill plen«<? hnvers true iind bold, 

Cheer the chihlren guy ; 

Help the husband fim! his key, 

W^ith the fwrpetnal day. 

And »hou, Oh, Gas! bang low thy head. 

Before Ihy nohby peer, 

Thy bid is alt tliut now remains^ 

To prove thou once wert dtar. 



J 



On July 13, 1885, the President of the Detroit Board 
Aldermen, Dr. Kaiser, said to a re|jorter : 

'' While I have l)eeii away I have visitol Boston, New Yorl 
Portlnml, Alljany, Qiieliee, and Montreal* Detroit is rmieh bett 
lighted than any of them, and I atu willing the city should pay 
^f 20,000 more for electricity than for gas/* M 

Edwin F. Conely, ex -Chief of Police of Detroit, and one of its 
rjnoet prominent lawyers, said^ in the Journal of June 22, 1885 : 

" My experience with the electric lit^ht while Siifwrin ten dent 
of the Police Department, convinced me that it was one of the 
greatest aids to the men possible. Just after it went into < 
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ade a personal insspectinn of the city to see how it was 
ig to affect their work* I foiind that the streets were really 

Ir ligbtetl than they ever were hy gas, and that the alleys and 
^ of houses were general ly m well tiglited as the streets and 
aaes. This alone was a decideil aid to the patrolmen. Un* 
||be gas i^ystera the alleyp, with the exception of 8onie ten feek 
Seir mouths^ were totally dark. Now it is more important 
, the alleys he lighte<l, so tar as police work in oont^^ruedf than 
■that the street l)e lUuminataL Burglars seek entrance inta 
■es generally tli rough alleys, but when the alleys are so well 

rd as now, it is no easier for a crool^ to work in an alley than 
the streets. I believe," added Mr. Couely, " that I>etroit 
Klay the best lighted eity in the Union. Pe^tple have now 
11 accustomed to it, and do nut realise how well it is lighted. 
em visit some of the dtie^^ that are utill lighted with ga% 
iey will see the eupriority of eleetrii-ity at once. Edmund 
fc, wliere I live, was one of the dark sp>t^, hut it is far better 
minated than when gas was nsed. Thci'e will lye a general 
prolonged howl of st>rrow if gas is ever used to illnminate 
rr»it, and the people who will snffl-r live most will he the 
H>]raen/' 

fe^ently a large proportion of the patrolmen of the city 
petition requesting the continuance of the light, and fully 
J all the statements of Mr. Conely. 
fhen a statement was made by the Secretary of the gas eora- 
vat Grand Rapids, Mich., that the tower system of electric 
5g was not giving satisfaction at Detroit, a ptitinn was 
circulated at Detroit addressed to the City Council as 



fter one year of public lighting by electricity we prefer i£ 
is, and hope there will be no change," 

*his petition was within a few days signed by nearly every 
ioess house in the city of Detroit, with scarcely an exception^ 
|a thousand in numlier, and by about six tlionsaiKl other 
ns in all parts of the city, rejjresenting probably not k^ss 
nine- tenths of the whole taxable property within the city 




Miiiiy testiiiinnial^ an<l petitions of like nature from thoae 
fiBore Jikely to know, came spontaneously from every quarter. 

One from the Treasurer and General Manager of the atreei 
railway system throughout tlje city, stated that they were well 
sttti.sfit>tl witli the ligtiting and preferred it to giL^i. 

Annther, from the omnibus and coupe company, was to the 
effect that they were perfectly satisfied with the system of towi^r 
ligliting, and etmj^idered it an improvement on the former system 
of lighling hy gas. 

No j.*ers«tH, however, are so competent to judge, and no en- 
dorsement conji's with m mucli weiglitautl inspirei^ 8o much con- 
lidence, as tliat i'ruin the leading physkians of the city. They are 
a learned, observing, intelligent, and oon^rvative set of men, 
whose conn? tan 1 1^ intact with the whole ciimmnnity» in every sec- 
tion of the city, and at all times of niglit, make tliem specially 
competent to judge. Th*? tul lowing endorsement will therefore 
meet with ready acceptance: 

To all whom it may c<mcem : 

We, tlie undersigned, practicing phy?*icians in Detroit, having 
frequent ocH:*asions to visit all parts of the city during the night- 
time, in all kinds of weather, have found the city well lighted by 
the tower system of electric light* We find the streets, yards, 
alleys, and public spaces lighte<l as if by moonliglit, and liave no 
hesitation in saying that Detroit is by tar the best lighted city 
that we know of. It is ioconiparably l>etter liglitetl than ever 
before by gas or naphtha, and wc hope there may be no return to 
the former regime of lighting, 

¥. W. Owen, M.D. 

F. X. Sprang EK, M.D. 

E. P. Gaylohd, ML). 

James Hahvey, M*D. 

C. A. Devenmk)rf, M,D.j 

C. C\ Miller, M,D. 

IL \Y. Ixingyeau, M.DJ 

Geo. p. Andrews, M. 

W. R. Chittick, M.D. 



Henry C\ Cleland, M.D. 
Am<xsF, Hoke, M.D. 
Frank H. Farnum, M.D, 
Otto Lang, M.D, 
A. WAL.SH, MJ). 

Henry F. Lyster, M.D. 
J. K, Gajley, M.D. 
Phil. Porter, M.D. 

CUA8, J. LUNDY, M.D. 



F. D, SUMMEBB, M.D. 
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Again when it was suggested as a possibility that gns or nai»htha 
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restored 
out rlnwu the naphtha po^ts in all t|iiarters. 

After uM, the lie^t evicknce of t!ie entire success of the system 
Ml Detroit rest.s in the fuHowing facts. 

The lighting estimate laat year was $95,669, ami for the 
present year was $103,800. The Brush Company'f^ l>i<l for the 
present year was §89,300. The gjis and naphtha compnnies which 
in former years, on the basis of |1.25 per thousand feet fur gas, 
had always bid so as to absorb the whole lighting estimate, made 
tliis year a joint bid of $40,000 for the entire job.^80,3(X) for 
elet?trieity agtiinst !^40,000 for gas and naphtha^ was an argument 
ilcnlrtted to affect the strongest possible leverage against a re- 
\doption of the gystem of tower- lighting* But after a contest 
lasting four months, during which period the disparity in the 
bids w^as pictured in every conceivable phase, the contract was 
igain awarded the electric light company, by a vote of 18 out of 
24 in the lower house, and a vote of 10 out of 12 in the upper 
house of the City Council. 

If the foregoing is insufficient to convince this Convention of 
the success and utility of the tower system, a personal visit to 
Detroit, and individual inspeetion there, cannot fail to clinch the 
matter u]>on tlie mind of any interc»stetl [>arty* 

There remains only to explain tlie general features of the 
system : 

We advise invariably the emphiyment of 2000-candle power 
lights iu preference to stronger ligl»ts. Fimilt/^ because they are 
less expensive to maintain, retjuire less power and less dynamo 
capacity; Seco7idli/y because the line may l]>e tapped at any point 
for a private light; TkmUij^ because the lamps are interchange- 
able with the private Iiglits, and should anything fmp[»en to either, 
the dynamo of the public or that of the private lights, any other 
dynamo ran tie at otjce conne^^teiJ into service ; and, Fomihh/, 
be<2ause tliey are strong enough, and a stronger light at the same 
altitude does not prtwJuce a practimlty different effect either near 
at haml or at a distance. 

Thus following the principle before enuuciatedj it will be seen 
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that theoretically, and the theory is demonstrated in practice, 
series of lights aggr^ating : 

8000 cp. distant 1000 feet = gaslight 16 c, p. distant 45' 
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After considerable experience with the towers, and profiting bjr 
obser%'ation in many other places as well as at home, I am con- 
vinces! timt four 2000'can<lle jwwer lamps on each tower is neither 
too much nor too little, that the proper height for all purpot^es i** 
150 to 175 fi^L Experiments have clejirly demonstrated that 
with the 2000-caodle [Kiwer lamps any height less than 150 feet 
fails to ntilize the li^ht to the best advantage, and confines it 
within less than its effective area. An altitude of 150 feet apjiears 
to enable the light to reach to its effective limit While higher 
altitudes do not enable it to give an effective light, at a greater 
distance, it materially re*liices its effk*t at all points between the 
tower and this exterior limit. 

After erecting some sixty towers of 100 feet each, we discovered 
60 great an advantiige in the 150- feet towers that we proceeded at 
once to mise them all to that height 

To snmmtirize, therefore^ I recommend : 

1. Towers not less than 150 feet, nor more than 175 in height. 

2. I^imps of 2000H3aridle power. 

3- Five or six lamps for a central tower, but not more than 
four for each of the others. 

4. That in dense business sections towers should stand about 
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XOOO feet apart, for the best residence sections 2000 feet apart, 
And for tlie remaining Bectious and subnrbii 2500 tg 3000 feet 
sipartt 

6* That they shonld be arrangej as n^rly as possible in tri- 

siugular order, so as to spread the light from at least three towciB 

over the mast distant sections, 

6. In towns of about 1*2,000 inhabitants or less, one central 
tower, and others arranged 2500 feet tljerefrom, will aecomplish 
an eHei!tnal lighliiig, and in vilhiges of less than 50(X) inhabi- 
tants, one lower with six to eight lights will answer every pur- 
po^, and ^^houhl be about 175 feet in height, 

7. That the tower standing on a pillar on its base, of uniform 
dimensions from base to top of tinver, and sustaineil by guy cables, 
is the b^t, the stifest, and the lea«t expensive to keep in repair, 
while it banishes at onee the argument by opponents that a large 
space must be oeeupied at the Imse, 

In matters relatitjg to towers, their cost, etc., 1 recommend you 
to the Detroit Iron Tower Company. They are the pioneers in 
the >vork, with a score of goml patents, without an opp^itsing 
claim on the part of any party. Tht^r prices are reasunable, 
and they can give go<xl title and (|uiet possession. 

In a matter of so much magnitude, where opposing gas inter- 
ests are only too glad to secure a bone of contejition, these con- 
siderations are very weighty, for, from a financial stand jKjiut, if 
obliged to choose between the destructive effect of a cyclone or 
that of a suit for infringement, my advice is don't fail to embrace 
tlie cyclone. 

Mr, Officer : I would like to ask one question* I have 

recently lieard the complaint made that in cities like Detroit the 

electric light does not light the names of the streets on the cor- 

uers, and, therefore, strangers have difficulty in getting about the 

•city. 

Mr, Leogett: I will explain that, It is pretty hard work 
to light the names of a corner when they take the names all 
down. They played a sharp trick on us last year. When we 
ef€cted our towers^ there was no difficulty whatever iu read- 



tng the names on the lampposts by the electric liglit, but the 
company .started a move to tiike in all the street lamp^, ami is. 
taking in all the 9tn*et lamps, they took in all the street signs, anc? 
the result was the names were taken off the street corners, and i 
was a sulject of great annoyance. In the past year, however, 
Hum her of j>Ians for f^treet sfgna were exhibited to the Biiard o; 
Pull lie Works. Those were at! placet! out of doors at poini 
the most distant from the tower8, and there ha^ not been thcE 
slightest trouble in residing any of the sii^ns. In the eity ofl 
Albany I nf»tieed they had the ^ame diffimlty. They have 
simply put up little boards with the street name on them, and 
there seems to l»e no trouble in rt>a«ling them. 

The President: How many towers have yon, and how manjr 
lights are tliere to the tower? 

Mr, Lkggeit: Our entire city, the area of which is ten and a 
half srjuare miles, is lit by 38'J lamjvs. Of those, 358 are on 
towers, and there are 23 pole lights. As to the 23 pole lights^ 
there is no etirthly necessity for them. There are but two of 
them within the business section of the city, and that sei*tion is 
illuminated by the towers in every quarter. Members of this 
Convention and others have said, thut while towers would do for 
the suburbs, they would not do for the business section of the city* 
Now this city can l>e a© well lighttHl by towers as that i>ark in 
front. There are 23 pole ligb(8. We had two or three located 
within tliat first square mile. The balance of them were, I 
think, without exception, located in the vicinity of grog hhops 
and s]iecial hx?alities, where from some particular favor on the 
part of the Aldermen they ^ncce<?dc<l in getting a li^ht. They 
were put there more for a<lverti.s»ng purpo8<is than for lighting 
the neigh Ijorhood, But lighting an area of that character with 
358 lights, displacing (ho^e 4780 gas-lamp*?, and lighting more 
than two square miles which never had a naphtha-lamp or a ga»- 
larap in it, presents the fact.s to the gentlemen in such a shape* 
that they can do their own figuring, and find whether tliere is 
profit in the matter of tower lighting. It was estimated by the 
City Ct>unt!il, that if they attempted to light the territory that 
is lighted by tlie electric light, by other means, they would 
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have to odd oue thousand gas lamps and five hundrod more 
napfitlia lam [is. 

A membeb: I would like to ask the gentleman, if he lights 
his lanijw every night in the ymr ? 

SIr. LEaoETT: We light our lamps every night, moonlight 
nights nut exi^[>tetl. 

Mr. Weekh: How do you find it where the streets are very 
Harrow and crooked and irregular, as in Boston ? 

Mr. LKGiJE'lT: I will tuke any urea in the eity of Boston, 
^nd guarantee to do the lighting efleotually on every strL^et and 
fllley and npaee withirj the city. 

ftfR. Curtis: How many of those towers will one trimmer 
trim in a day ? 

Mr, LEGGE'rr: I think fourteen. We have one circuit with, 
I (hiuk, fifti^en towers, aggregating sixty lights, which is more 
than twenfy milci^ in leugtlu 

A MEMBER : Have you ever made an estimate how many fvr>le 
lights it would take to light Detroit? 

Mr. Legge'IT: Yes, sir. We have estimated that to light 
Detroit, jiutting one light nt each crossing where the city is now 
built up, would require 2G00 lights; there l>eing 26fX) surh cross- 
ings. That, at 50 centH a niglit even, won hi aruouut U* $1300 a 
night. Nothing short of tliat would satisfy the iieople of Detroit 
in the matter of ligliting their streets. Tliere we would have to 
have a light at every crossing. You would then have the disadvan- 
tage that that light wcaild not shine thnnigh a wall, and it would 
be so t(»t£illy obscured towards the middle of the blocks, that yon 
would have no light in your back yards and in your alleys, which 
are now tlioroughly lighted. You have this advautnge over the 
moon, that the moon enmes from one quarter. W^e throw the 
light in four quarters. Therefore, every s|3ace which is free from 
the shade has a good light on it. Our city is a very densely 
ahadtil city. 

A MEMBER : Do you consider a howl or any form of reflector 
over a light to l>e of any special effect in increasing the illumina- 
tion b<-^low? 
Mr, Legoett : I have had that under consideration a number 
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of times. We put it first in the form of a flat reflector above 
lights. Afterwards, we used a large parabolic reflector, but 
eoutd see no ditfereoee. 1 luive no (Jotibt it had a good effeci 
in piolet-ting tlie lamps fitnn llie weather, and it may have h; 
BOine beneficial effect in reflecting I he light and throwing i 
down. Tnmi one point, there is a nlight objet-tion to it. Tak 
ordinary damp, wet nights, when it h very de^iirable to hav 
the light. The light, at that lime, illuminates the atmosphi 
80 thoroughly that everything is brilliant and beautiful; raoi 
go than on any other night. Jf you put the reflectors over 
liglit, yf»u cut otfjnst so nujch illuminatiitn from the atmosphere^ „ 
We ako tried, for our own information, [JiUting a special reflecto^H 
right over each himp^and down close to tlie light, so it would b^^ 
at about tlie top of the globe. But we could not see that there 
was any aiipmciable difference. We found the trouble at ll 
outset, that shadows were thrown right at the base of tlie tower 
That we ovemime by putting globes there which had the lowe^^ 
cpiarters grouLi(b ^H 

Mr, Officer: Hiid yon any trouble from the breakage o^^ 
globe*? fn^ru hailstnue*r? 

Mr. Lbooett : No more there than anywhere else. I sup- 
pose, witfi all the compafties, the breakage of globes is an iteo^H 
nearly as great as fuel. We have found a very neat renietly fo^^ 
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that in our cotnpiiny. Our Mr, Fitzgerald, a very ingeniousand 
competent man, has devi^^cd a triangular lantern, with a flat gl 
bottom, and, if anything breaks, jou just islide out tliat flat pi 
of ghuss, and put anotlicr piece in. With that the breakage 
^B very flight, probably not more than one-twentieth of what it is 
^^ with the ordinary globe. I think, if any of you are makiog 
^^ street lighti^, it would be of value to you to send on for a 

^H Mr. Bowmen ; For the information of the gentlemen present, 

^M I would like to say that I have just received a letter from the 

^P President of the village of Seneca Falls. They have had coa 

t structcd there a light of 5UpOO-candle power. This is quite 

I lengthy letter, and it is not necessary for me to read it, but he 

1 states that, ou the whole, it is not entirely satisfactory as a light 
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for their village. lliey put it up experimentally, but have 
decided to go back to kerosene. 

A f^entleman inquire*] about the use of the reflector. A little 
<liagrana was priuteii in the Efedric World of July lltli, of a 
tcBt made by the Franklin Institute of Philadelphia, ilemoo- 
^f^f iiig that you get the l)e?t result from an art^ light> elevated 
^t an angle of forty- five degrees. 

Mr. Weeks: I desire to make an explanation of what I said 
''uring the recent session, in regard to the Westingljouse engine. 
It is this: I regard the Westiughouso engine as a very good 
^wgiue in many resiKM.'t'*, and the only point in whicli I criticised 
it» I think, according to what the gentleman who represents that 
,i»napany here says, is not fully settled yet. It may l»e regarded 
a mooted question. I say this, l>ecause I do not want to injure 
Ike business pros}>ectsof any company, and I do not want to hurt 
any individual's feelings. It is rather out of wnsideration for 
ti»at, tlian the business interests of the company, tliat 1 make this 
explanation. 

Jk-lR. Kerr : I would just say, in reference to the Westing- 
liouse Company, that I am much obliged to the gentleman for 
Ma remarks on that matter, and, probably, in the coni^e of a year, 
at Bome of these future meetings, we may have a very intert^ting 
au»eas8ion on that very p>int. Sueh discussions cannot always 
"^ raised in a minute, but, if any one wibhes to bring it up in 
gt^ocl «hap€^ we shall be always ready to argue it in the very best 
spirit, 

The President: The explanation of the gentleman develops 
*^c> things which are very crcflitable: One is, that the feeling 
^^ court ei^y among men engaged in the eUM?tric light business 
*^»toetimes overcomes their judgment ; the next thing ia, that it 
^ ^» very gooil thing for gentlemen connected with the I>y-way8 
^' ^ectric lighting to be members of the Electric Light Associa- 
tion. 

"You will now listen to Dr, Moses on the Incftndescent Light. 
I)r, Moses : 1 have listenetl with very great attention to 
^^ that has been said to-day on the sobject of arc lighting. 
^ will apeak to you on the subject of incandescent lighting 
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alone ; but I will draw florae of my deductions from the remarks 
made to-day. I have IiBtened attentively, and I have mmc 

to this coiirlusimi in regard to are lighting, that you gentleroeo 
have reat"he<l a point of perfection in arc lighting upon which, 
for sonie time to come, we will not expect very great improve- 
meat* You have develope«l in one or two sporadic cases of ec- 
centricity that, perhaps, two and one-half to three and one-half 
pounds of coal jier horse power is what you may ex|>ect to get in 
arc lr<^htin<:^ ; that you will eot^sume iilxjut two inches of carbon 
per horse pmver |>er night fier hour, and that yon havesimplifieil 
and jx^rfeeled your merhanisni. You have arranged* your central 
station; you have eliminated many things that destroy your efiB- 
cacy in the way of friction, and you have brought the matter 
down to t!jat point where now you begin to l(x»k around for new 
worlds to conquer, and you begin to fight each other, which is 
the l^est proof, to my mind, that you liave solve*! the problem of 
are lighting, so far as it goes. Now, you have been able to struggle 
agaiast your common enemy, gas, and now, when you have elim- 
inated it from the streets of the t^itiej^ of the Unitetl States?, or are 
on the point of eliminating it from the streets, you think the 
time has come for you to eliminate each otiier. 

Now ineaudei^cent ligfiting has reached that point of develop- 
ment where, in many places, it has been able to eomjwtc with gas 
and with arc lighting. If you examine the most remarkable in- 
stallation of incandescent lighting in the world, tlie one bounde«l 
by Broadway, Wall Street, etc, in the city of New York, you will 
not find one arc light running from the centra! sUition which 
supplies that incandescent light. And, why? For the reason 
that it is a bagatelle ; the amount of !ight that would be con- 
sume<l in tlie 8trt;ets, in that incandescent light district, is so small 
as to be unnotioeable. You may say it is a very large amount 
of money to expend in a small area, and, for that reason, they 
have taken a territory which in no way conflicts wit!i the Arc 
Lighting Company, and, therefore, their fields are distinct and 
hounded almost by a stone wall Now, why do I make that 
statement? It is because it is based upon statistical observation. 
The street lighting of the city of New York is about 6 per cent 



of the total lighting of the city, and simply because you gentle- 
ni^n have lighteJ the streets so well as to force more light into 
them ; but, in snialler towns, the penmen tage is not more thiui »3. 
So you see that, when you have conquered the whole field, — and, 
of eciurse, you cannot encroach on the field of the incandescent 
lamp, which m a sra.'dl area, — the firlds l>cing distinct^ — yon will 
find timt when you have the whole thing, it amounts to about 
5 per cent. Who have the rest ? Our common enemy, the gas 
00 m panics. Those gentlemen lay tli cm. selves over the communi- 
ties of the United States to the extent of 95 per cent, of the light 
oonRumed, I do not refer to any other lay-over, because we 
have all recognized that. Now, how are they to be resisted ? I 
believe earnestly, that the gas companies do not care any more 
than the incandescent light companies for the occupation of the 
streets. It is an expense; there is the lighting, cleaning of the 
Itunjjs, cleaning of burner^j breakage, and many other things in 
Ot>n flection with it, which make it, to them, a matter of so niueh 
moment that they are anxious to withdmw. If we examine the 
tistics of gas-lighting, we will find that, in almost all cases, 
'y have thrown tubs to the whales to all the communities where 
a^^y are. They have liglUal the streets at little profit. 

In one notable instance I have heanl to-day, of Detroit, they 
were willing to light the streets at a loss. For what purpose? 
N'ot 80 much to prevent the are light companies from lighting the 
str^eets as to prevent them from getting a foothold in the town. 
They are not anxious to have gas lighting. I have conferred 
frequently with gas lighting gentlemen, and they admit that. 
Now, how are the gas companies finally to be met by the arc 
light? It has all the elements of success. Time, of course, will in- 
tervene J the people will call for it. The petroleum lamp posts will 
b^ cut dow^n, and the arc light w^ill occupy the streets of America, 
^*>v, the gas companies must 1)6 met by the inca rid esceut light 
c^ftipanies. If electricity is to prevail as an iiluminant, it mn 
o^lj be by means of incandescent lighting. Now then, as soon 
^ the arc lights have reacheil a point of perfection we will con- 
^der why they cannot expand tlicir domain. In the first place^ 
^ lights have readied a point in their development where the 






elements of light-giving are fixed, a certiiin amount of electm- 

motive farce — almost a staodanl — »orae portions varying from 
one-eighth of an inch to one-half of an inch, — a stanJai-cl of car- 
bons, — perhaps of seven-sixteenths of an inch on an average — 
the length of line, tlie attendance, cost of carbon, breakage of 
lamps. You am not get any more light out of an arc lamp tlian 
yon are getting to-day. You are getting, m Mr. Bowen remarks, 
50,Q(J0 mn(Jk>8. You may get a quasi 2(XX). Now, in com- 
paring an arc liglit with an incandescent light, you will find an 
are light will give a great deal more light for the fuel con- 
en med under the h^>iler3, How much more? I think you may 
saft'ly say five time<i m much light m an incandt^^ent light for 
the amount of fuel; but i^Vi^ry one will admit, that through a 
second subdivision of the light in the incandescent light you will 
get advantages more than com nicnsu rate. As to the e45st of mip- 
plying eariw>nH, that i.s more than the cost of supplying the fila- 
ment for the incande^oent light, so that we can eliminate that. 
Laying atside the first invastigation, we come to this fact, that 
yon can get five time^ as much light per pound of coal c«»n.sumed 
in the arc light as you can in the incamlescent light. But I think 
you will all admit that you are not going to get any more out of 
your arc lights, Thty have reached their limit. The problem 
was sim|>le and has been solved. Now where is the limit to this 
ft e< 1 g 1 i ng in ca n d est: e n t lamp? 

The inmndesc(*nt lamps that were used in the beginning of 
1879, the experimental lamps of Say re and others, wei'e not eco- 
nomical at all. They used large conductors in vacuums, but the 
vacuums were not perfect. Finally, at one great step, the world 
saw, in 1S79 and 1880, a suddeu departure in the mei^hnni^m of 
im-andesceut lamps. The principles already existed. They were 
known since 1846, from the time of Starr, who took out patentg 
on the ine^ndascence of carbon in vacuo. His vacuum was very 
poor, and his carbon was a thick rod. At that date, 1879, incan- 
descent lighting, after a very long gestation, was born. We have 
to-day an infant seven years old, that, I think, is going to strangle 
gas with one hand and petroleum with the other. That infant is 
a robust one. He is to^ay com(>eting with a very well developed 
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man- He is competinj^ with are lighting. He 5s also competing 
with gas light, and is he to stop hiA growth in his seventh ywir? 
I think that is asking too mueh of him, partieularly when he has 
in New York and elsewhere, some very good foster mothers, who 
are supplying III IB with al! the experimental foixl that he rnay 
need, and he is gradually developing, and will continue to de- 
velop. But as he is, he ean hold his own in competition with 
^s and arc lighting to a certain extent — an extent that ifiiplies 
this great development. Now what ia he going to be in the next 
seven years? Let ns see where his limits of progress are. Let 
us dissect the lamp to IrK^gin with. We find that the incandescent 
lanip as it exifits is a very sraall fihiment of some Iiydro-carlx)n 
Slibstanre. That filament is of exceedingly small dimensions, 
and has been brought down to narrow limits i\& far as tlic present 
incc»hanictd appliances are concerned. One of the most approved 
ia made of bamboo, which in prisms j^^^^ X ri^o ^^ ^^ inch, 
have reached a fine dej^^jree of attenuation, and it takes exeeUent 
instruments and much care and tine material to allow of the for- 
mation of such a carbon. 

But the difference l>etween thijt and an ordinary ciirhon ]s ira- 
roense. The ditference between tliat carlxm and the present 
carbon was like a tree to a church steeple. We have tc>-day in 
the incandescent filament by no means reached the limit. I 
may cite a personal experience. From some weed that was col- 
lected by my little eix-year-old toddler in the garden, I made 
earhons so fine that they w^ere as attcnuatetl m a spider's web. 
They were carbonized, put into shape and made into a lamp, 
and they are burning now. It was a mere filament of irregu- 
lar size and, like all vegetable fibre, it tapered from the base 
to the extremity. You must employ mechanical means to 
Bhape your carbon. That necessitate* the use of a material of 
parallel fibre, or one that is perfectly homogeneous. As an exam- 
ple of the parallel, you have bamboo. As an example of the 
homogeneous, so called, you have tamidine. These materials 
have reached a state of manufacture where it does not (uiy to 
make them thinner than they now are. Here comes some one 
building his carbons. You find Cruto io Italy making a 
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carbon much smaller than \s now usecl^ which is bailt up ^J 
deposition froin gases, and he takes a material that is already 
excellent conductor of electricity — platinum — and depa«it3 h^ 
carbon on it»and then he builds up a perfectly solid and horaog^- 
Deous material that produces a wonderful ei*onomy. It costs « 
great deal. That rs notliing. The fir^t lamps eo?>t $150 apiecie- 
Tlie day will curae, gentlemen, when you will see carb^^n fiJa- 
roeiits made just m ea^sily as you see thread made by the Willimao — 
tic Company, It is simply necessary to time your dcp^isit*^ 
Now when that can be done, and that is simply a matter 
mechaniciil ingenuity, you will get instead of a present econoin] 
of nine 16-candle lam]>s» or ten I6-candle lamps to the h 
power, 10, 20, 30, 40, 50, There is no limit to it. I will tsl 
a carlx>n t^>day and bring it to a point of incandescence wbi 
it represents 100. That is simply a question of fioenesa 
carbon; that is all. The life of the lamp has to come froi 
other matters. That is the result of experience, and the in 
gral character of the material that is employed. It is probable 
that in some periml hence we will have sixteen candles to the 
lamp and twenty to the horse power. When that day comes 
the death sentence of gas lighting will have been passed. There 
is no doubt in the world of it. It is simply a qua^^tion of bu 
ing coal under boilers ; that is all. To-day the cost of the 
candescent lamp is less than one mill per hour. You, gentlem 
Bpeak of exceptional cases of arc lights being run at a cost of 
two mills. Give me the coal to burn under a boiler and one 
mill will be tlie only cost of the incandescent lamp. Give me 
plant and ttoal and a fixed capifcil, and the other is simply a mat- 
ter of cost of the lamp!=«, which is, at the present prices, one mill 
per hour. That is biiseJ on a life of a thousand hours for a lamp 
at one dollar. 

There are other matters that we can consider to-day in this 
antagonism between gas and inciindescent lighting, which are 
well worth while bringing before you. The gas companies in 
almost all towns are located in the 8uburl>s. They c?over mu<3 
ground. They are obnoxious and noxious and bulky. The 
must go to places where laud is cheap and aca^siblefor the 
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l^antity of coal that they u^e, to plan.^ where thdr resiJaal 
*^**|>o8it^ may accumulate?, and they naturally seek the suburbs. 
" hilt do we see there? From the g3isf>meters the supply pipes 
*^^njiueoce with their largest diameter*. But these gixaometera 
^^ Iwatecl in the suburbs where there is do population. So we 
**^ tlie frreatest outlay for the plant lakes place at a point where 
wiere fsnctually no demand for it. Larp;e ccmduiLs are all wasted. 
-Thin* are only tapf>ed as they diminish in size towards the interior 
*>f cities* How ditferent the case of a central station incandescent 
plant. It locates itself in the very centre of the most den^Iy 
populated portion of the town. It radiates from that j>oint where * 
^*ie mvmi light is needetlj its larger and )^radually tajM^ring con- 
diieton* tapering out to tlie snhnrli^ and les,s popuIate<l districts, 
^^tirely the reverse of the gas lighting procetss. Now you may 
^Ocnte your electric light plants in the very centre of the busi- 
*ie^ districts, Tliis mile square that we heard of at Di^troit 
l>rolxibly pays onotliird of the gajs bills. An elect rte light 
t^Uifit can be located in the centre of that and radiate in all 
directions, not for the purpoj^e of street lighting — I beg to with- 
draw from it — but for tlie interior. Thej^ are other tHinsldem- 
tif>ns in connection with int*andeHcent lighting that render it 
I>referable to gas lighting. Incandeeeent lighting means: air not 
Aie?it<*d, pure, no danger fVom fire; and aUog*!tlier it in afar 
pr*?ferable light. I will not dilate on it. It in at^knowledged by 
tlie whole w^orld. 

Let us Unyk, gentlemen, at the prolmble future of eleetric 
ligliting* A.H wMin as it has l)een rendered |>os8ible to supply 
twenty lam|ftB to the horse power, sixteen candle lamps, that in- 
Giunt incandescent liglit can be |»rothn*ed at a figure lower than 
th«* cost of producliou of gtv^ and can l>e si»ld in preference to it. 
As we ought to speak well of the dead I am going to speak well , 
of those who are going to be tleatl one of these days. The gaa 
^_HDoi2i panics at a v^ry little adititiiinal outlay, can convert all their 
^ — tlieir illuminating gas — into a lass carl jure t ted gas, more 
W hydrogen ized, where thei'e is more heating capacity and less light 
giving capacity, and the very same ojuduclors will l>e employ e<l 
to briog tliat beat to our doors. It is a problem that you have 
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all bad suggested to your minds, hut it h one aa feasible as tu 
iDg CD a stop-cock* There is nothing to change about the sti 
or houses. All you have to do is to nianiifacture gii^ in a d 
ent way* The day that it is positively announced that I went; 
incandescent lamps at sixteen-candle j>ower can be produced 
the horse power, the same thing will be ao(!OinplitJied. Let 
look at one or two facts connected with the attaining of timt 
suit. If you look at a gas flame you will find a large surfai 
You may roughly r^stimate it at nine or ten inches euperfici 
Dotdile that — twenty inche*^^ — and the edges will not iuclu< 
those at all — twenty 8U|M?rticial inches of surface of gas to 
heated up to at least 2000 degrees. All that heat is ab^hUel 
wasted — worse than wasted — it is era ploy b.1 in heating and viti 
ing our atmosphere. Now let us look at the incandesc 
lamp. You find there a surface that altogether is not m< 
tlian a quarter of an incli. Let us bring that down to 
eighth of an inch. Do not lotvk at the ditierence that I stat 
between twenty and ten lamps to the horse powerj but look simply 
to the difference between ii quarter of an inch and an eighth of 
an inch of fturtace. That makes all the diflcrence. It is a mi 
chanical problem^ and one that has to be left to those who ha 
inventetj and brotight the incjiEidescent light to the present deg 
of perfection. The subject is an endless one. You will exci 
me if I retire and allow others to s[)eak. (Applaud.) 

The President: Doctor Moses, I would like to ask you 
qnestion in regard to the Btatement you made, that the coal eon? 
sumcrl under a boiler was producing five times more light in the 
incandescent f4)rra. 

Dr. M4)sI':s : In the arc light than in the incandescent ; but l1 
is the &nbd*vi8iou of the light that enables it to compete la €ep^ 
tain Im-alities. I 

The PiiEsiDEXT: I take it that the gentlemen present, 
are engaged in the buj^iness of electric lighting, are fully awai 
of the fact which has been put in such pleasant language 
Doctor Moses, that the arc light slops at the door of the dwellioj 
house; it stops at the door of the hotel, except in its lobbies am 
large spaces. Every man engaged in the electric lighting husi^ 
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nes8 looks forward to the time when incandescent lighting will 
have resiched such a stage as to recoup him for the losses he 
sustained in the early pact of hii* cfintests, and provide f(*r future 
gains and for future glory. No roan who knows anything of 
electric lighting will jiretend that ore light is a fit thing to put 
lA one's bedroom. I think that if at least some of the are lighta 
were pnt there, he would fancy tliat he had a first-cla.s8 case of 
Jiinjam*!, when he heard the short arc hlasing in a small-Hized 
room* The arc light is a pnre light, a powerful light, and fills 
the bill exactly so far as it has l>een applied for street lighting 
and fur I he illumination of large spaces^ and I am going to add, 
>n «pite of Mr. Leggett, clear spaces, because my exj>erienoe is, 
that when you want to light a street in which there ati? trees, 
y*Hj must get under the tree* instead of over them. The subject 
<>f incande«icent lighting has been put before you in such plain and 
plea.feant shape that I take it every man in this ronnj — l>eeause 
y^u are all thinking and intelligent men — will carry away a bee 
^n his U^nnet that will keep him thinking for some time U> come, 
^^^hen I say ** we" I mejin the men who have their brains and 
Diioney IkUIi in electric lighting, and who are eternally searching 
^'^f something that will be of a greater commercial value than 
wiat which we now possess. We have been looking forward to 
^■^^ time when we will have these promises reckM^med in the incan- 
descent Kelrl. Our pilots who started out with us on this v<iyage 
®^ven years ago, have come near enough to the shore to let ua 
'^^Ve a glimpse of the promised land ; htit I have nev^er found 
**y one yet who has given the wanderer a tbothold where he can 
f^^ SLn opportunity to secure his due-ats in return. lie has never 
^^^ti able to pluck the fruit that grows in this beautiful garden, 
t>^]jeve go much of w^hat Doctor Moses said is true. I believe 
^^t the near future is pregnant with great results in this field of 
*^<itric lighting. We will wait for that, and we will let the 
S^*itleraen who have made experiments keep them up until we 
S^t along to the point wlierc we make the money, 

Tiere is one thing that I w*ant to call your attention to, which 
^te fiassed by jocularly and perhaps forgotten by many of those 
*«o sit in this room, and yet it had a most [jecuUar significance. 




— 186 — 




Till' remark was, that the arc business lias ^one on uotil it hi 
eliminated the* other illuminants from the streets, and now \hey^ 
ai'e goiniL^ to elitniruite each other. I want to 8ay that the firsr 
step was taken by tliis A^ociation to-day to prevent that troi 
happening. A resolution w^ passetl here to-day, which I witE 
call a protective resolution. We will Hee what it will pnxJuce i 
the next six niontha. I have made it a rule never to laujjh unUr 
I am out of tlie woods. But we will wait and see. There i 
room now, and will be for ftonie time to come, for all the an 
comj»auieis which to-day exist. When the time comes that tlv 
ranks are crowded and tliey are trending on each other's toefi. 
then it will be a question of the survival of the fittest. 

Mr. Cleveland: Wc liave had a (>retty full discussion ol 
the questions tliat have licen befai-e tlje Convention, and unl 
some member has some choice in regard to the matter, I mov^^^ 
that we adjourn till to-morrow morning at 10 o'clock. 

Mr. LEGGKrr : Before we ailjtiurn 1 would like to hear froi 
some i>erson who has liad experience in the use of arc lights an 
incandcj-t^cnt lights on the same circuit. We have used them verj 
slightly in Detmit; but I understand tliat in some plac^ the; 
have uscil that system quite extensively, and I should like to heai 
of the methods they pursued. 

The President: A motion to aHjourn is before the AascK^a 
tion, and unless that mutiou is v<4ed down no further remarl 
can lie heard. 

The motion to adjourn was put antl Inst. 

The President: Is there any gentleman who is prejiarod t 
say anything on this subject of running arc and inc^audcsoeQ 
lights on the same circuit? 

Mh. Le<jgett: We have done that in Detroit with success asing:: — "^-^ 
a cut-out of our own constrnction, or a Thomas or a Brush cut-out, ^ 

Our circuits through the city for tower lighting rnxjasionally dro| 
into a place and nse an incandescent light. If others havi 
employed it and have discovered what cut-out is the best ta 
for that purpose, I would be very glad to he^r from tbero. 
think probably Mr, Holt could give some iuformatiou on tbfti 
matter. 
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Mr* Holt : I can tel! you a little about that matter. It 
a matter wliich ought to be inquircfJ into more by tlie gen- 
leinen wIjo b^? long to this Association, because it is an exceed- 
agly inifmrtant one* It is a system wliieli is so excx?6Hiingly 
flexible and can be adapteil to so many different conditione, 
that I am sure anykxly ihat gt>es into it will fall in love with 
it right away. Something of that kind hi\s l)een done by the 
Uuited States Company, I believe. I think tliey liuved*»ne more 
than any other company in that dii*et!tion. I am more furailiar 
with what has been dnue in Grand Rapi4ls, Midiigan, by the 
cx>mpany called the Grand Hapids Electric Lighting ami Power 
Company. They have been using that system, and have been 
using a cut-out of their own, or Mr. Thomas' make, for alxmt 
two yejirs. They report it highly successful both in a commer- 
cial and an efectrie^il point of view. It is a system to which any 
kind of incaude.seent lamp can be adapted. I sup^nxse y«iu are 
all familiar with the way it is run* The lamps are run in 
groups. The arc light circuit, for instance, is cut in, combining 
groups of lamps. The system used by the Brush CVjmpany 
erobrares seven lamps connected to their 2000-candlc ptnver cir- 
cuit. Groups of lamps are put in» and in conncf^ticm with each 
grfmp is put in what is willed a multiple seric^i cut-out, so 
ari-anged that if one or more of tlic lights should go out, ihis cut- 
out iiperate^ either to short-circuit the group and extinguish the 
rest of the lamps, or in some cases to throw in a resintiince equal 
I the number of lamjjs cut out, or iu other cases (and this is the 
Btem used by the Brush Company) to throw in a resistance 
Ifhich i.s somewhat less than the working rasistance of any other 
ap. Consecj^uently the remMining lam|>8 are dimmed only. Of 
jrse that cut-out is better for a general circuit* The lights 
eing simply dimme*!, the consumer is not deprived of light en- 
ely. He can still see what he has, and he can immediately tell 
iich lamp has failed. That, briefly, is the system. You will 
lily see it ttan be adapttnl to almost any circumstances except 
bose of house lighting. Wc do not recommend it for house 
lighting because Lhex^e is a well founded prejudice against intro* 
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ducmg hi^h tension currents into hoases or in any places where thejr 
hap(>eu to get in people's way. But for stor^, office, hotels, and 
all places where |ieople prefer the incan(les<.'ent light to the arc 
light, it is a system which is beautifully adapted. I do not think 
that I can give you any further information unless some gentle* 
man wishes to question me on some point. 

Mr. Ridlon: In putting these incandescent light*? on the 
are light circa it^ — for instance, I have a Brush No. 8 machine 
running 60 to 65 lights, and I take up the amount of ground 
required to furnish say 30 of those arc lights — what effec t will that 
have on the remainder of the lights that are left running on the 
machine? 

SIr. Holt: It ha^ a steadying effect, because it is found thai 
any dynamo will run better on a dead resistance than on ao 
nBij^tance. 

Mr. Rii>i/>n: Then I would like to ask another question, 
running a ciivuit of an arc light system, hits the question of dts-l 
tance any more effts^t on six or seven tnmndescent lights than on 1 
an arc light? 

Mii, Holt: No, sir; not a bit. Of course yoo allow for a| 
certain kiss in the circuit. 

Thk Presjukkt: Wberever an arc light wwld born, woold 
this gnnip of lights burn? 

Mr. Holt: Yes, sir, 

)tK. KiDLOX : Another question that soggcslB itself is thi^ I 
find hy experieiioQ^ thai in lightii^ a drrgoods More^ notwitfa- 
standifif tlie gcnlknanV stetenrals tbey are obliged to u^ am 
lights to matdi th^ colors uf goodsw Xow, if I am running from 
the arc li^it to thia sefifs of iiicaiMl««ceDt lights^ and then from 
ihal finrica of iiinimimsmt Itf^ht^s cmn I canotct an arc light again ; 
thai i«^ can I have iheoi altrmat^ ? 
' LT ; Yeft^ sir ; any whera. 
i*. vn-r V r TV » r.^t ,1^ iind ^j^ ^^^j iMi^, We ran 

^^ Thft« are toarcro aloa^ the mate. 

in tvtvi giftiope^ We pat in ct^ht to 
«?«a ahngcther ; l^bl tt|i a store, pass 
laing dovn town on tbe aane circuit 




ttiere is a jewelry store, where we branch off, putting in two 

^^^ Stanley lamps in the place of one arc lamp. Parsing out 

**g^in we piMiS to our park lights, I thought of tlie mutter when 

«^Ur Prc'sident was speaking a while ago and said he thought we 

ought to get the lights under the trees. Of course, in a city 

^s large as Detroit, you will occasionally find a spot where it is 

lecxs^ary to put a light on a p<»le, where the Hgl*t i.s absolutely 

cu^t out. Now, at a jmint of that kind on Fort strcet^ — that is 

tH^ only point of that kind that I know of in the city — we had 

stiggewted putting in three Stanley lam[>a in the place of one arc 

lig4it, stretching those through a ili.Hlancre of a bhx-k and a half* 

The remedy is at hand in that kind of manipuhUion. 

The President: What do you call tlie Stanley lamp? 
Mii. Leggett: It is a lamp made in Pittsburgh. 
The President: What is the candle power? 
Miu LEaoETT: Th(T Inu'e them from 200 up to 500, T 
iViink the two, witli vvljieh they replaced the one arc light, are 
oOO-candle power each. 

The Presidkxt: Mi\ FIolt» the resistance is so armnged in 
t-liese lamps, is it not, that a group of seven furnish the same 
r^sgifltanoe as one arc light? 

Mr. Holt: Not exactly. The lamps I speak of will take 
somewhat less power than an arc lamp, that is, somewliat leas 
electrical energy; but it is simply a c|uesit ion of adapting the 
Ittmpe. You mn put in lamps tliat you can run fifteen or twenty 
'1 a group. There i.s no economy in lighting in that system, of 
^^^otirge, but you get tlie di6tnbuti<>n. 

A MEMBER: I would like to ask Mr, Holt what lamp he 

^Ir, Holt : The Swan. Each grunp on the particular system 
* described takes alwut three- fourths of tlie energy of one arc 
*H.nip; so that, to put it into figure.^, a sixty-Ught Brush machine 
^^Uld run about eiglity of tiiese groups of seven lamps each. 
^fci^re is another point which may interest the gentleman, and 
^«tt in, that where ihisi system has been tried — more particularly 
^ Grand liapids, I ara more familiar with that — they get about 
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the «ime price for a group of incandescent lamps as they do 
for an arc lamp. Their investment is very much less. The 
breakage of the lamps is about balanced by the ooi?t of arc 
light carbons^ and the attendance is nothing on the incandescent 
system, 

Mr. Legoett: At Grand Rapida they have the capacity of] 
about eighty arc liglits. Tliey have adopted it to a greater ei- 
tent tijere than I know of in any other place. They my they have 
no difficulty tlHjre in i>ecuriog from parties agreements to buy the^^ 
lamps anfl to pay for the Ijreukage. ^H 

Mr. Weeks; It is the same in Kansas City; we have the 
aame system there, 

Mr. Leggett: We find it more profitable to put in the incan- 
descent than to put in the arc light. ^^ 

Mr. De CawP: We have one customer in a small store that 
Las one arc light in it. He ha.s many times more light tliun there 
is really any necessity for, and lie luiH said repeatedly that as soo^H 
as we can substitute the incandesceut for tlie arc light he will be 
glad to liave it. We have just temporarily got the incandescent 
He said he wouhl like to have those lights. Now, I said it 
probable that we could give thcni to him, but the next qnestic 
is the cost. He figured up that he had about what was eqm 
to two groups of those lights, fourteen or fifteen gas burner 
Kow, I said, what about the price? Would you be willing to 
pay twice as much as you do now for tlie convenience of having 
those lights? Well, he liapponc^l to be in there in the evening 
and it was a large room, in which the illumination did not show 
off very well, and I put the lights out and lit the arc light that 
was there. The contrast betv^x^n the amount of light that he^ 
would get, settled the question for him, and he said, No. Now I 
am rather under the impression that that will prevail to a vt 
great extent. There are exceptions to it, I know. Another i 
we had, was where there are nine aix; lights in a long, deep stor 
and the proprietor has just seven gas burners over the Uiok 
keepers* de.sks, and when we put the arc lights in there, and put 
an additional one over them for the purpose of lighting the office^ 
it did not answer. It gave too much light in one place and not 
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enough on the extreme ends, and the book keil|pian^tom plained of 

the shadows, and it was removed. Now that man would 1>g very 
glad to pay the price of that additional arc light for each one, 
but I am very much afraitl that ilie thing will not be general 
until we ran offer some indueementH in the way of price. 

Mr, Ridlon: I would like to a.sk Mr. Holt one question. 
Now in that chandelier [pointing to the chandelier that hung 
frora the ceiling] is a group of seven lights. I want to utilise 
the enri*ent from the ehn'tric light, and it ojmes into thry room, 
hut I do not want but three or four of those lights; I want the 
balance of the seven lights in the next room. Now, at what dis- 
tance h it econotnical to carry the fine wire — that is, ihe wire 
furnishing the current for the incande:<a^nt — how far should that 
be carried ? 

Mr. Holt: If the difstance frora the mains of all your lamps 
is the .^ame, it does not matter how far you carry ttie No. 18 wire 
which we ui<e. But if yon have three lamps close to the mains, 
and tliree 200 or 300 feet, and three still farther off^ it will be 
dimmer than it is near the main. It depends on the size of the 
irire, 

Mb. Ridlon: That is, I should put a small wire eloee by, 
and a larger wire, or a better conduetor^ at a distance, 8o that I 
could even take a small house and put my one or two lights in 
this room and another light in the closet, etc., regulating the size ' 
of the wire acccmling to the distance, 

Mr. Holt: Ttiat is it. It is similar, of course, in practice to 
tlie multiple are *^ystera j but you are dealing with «ncli a small 
^Juantity of current comparatively, that you are not obligeil to cal- 
ilate 80 niL^ly as you w^ould have to do if yon were dealing with 
, quantity of current to snpfdy five hundred incandt^scent lights. 
i know of one place in Jamestown, New York, whej^ the gentle- 
^zxtan running the electric light there has several of tlujse cut-onts. 
ile has one place where he puts three lamps in a barWr's shop, 
^&nd another over a desk in a drygoods store, and another five 
li and red feet away in aunt her store over a desk, 

Mk* Cleveland; I would like to ask Dr. Moses what he 



thinks upon tilts question, and especially with referenre to any 
element of danger, if there is stitch an element? 

Dr, MofiES: III tlie whole subject of the combination of elec- 
tric Irgbis and arc lights on the arc light circuits, and the combi- 
nation of arc Htjrht^ and incandescent lights on incandescent 
circuits J the conditions are entirely dit;tinct. In one case, that of 
the arcli^ht circuit with incandescent lights attached, the advan- 
tage of arc lighting is that of a current passmg through a wire 
indcpcndont of the distance. Laying aside the resistance of the 
wire fur the time being, all the current passes in series, m that 
for each lamp, all the current in the whole system passes. If 
you intercalate in the series a series of incandescent lani|)s, the 
fiame thing hi»lds. The incandescent lamps are comjxilletl to 
carry the whole of the currt-nt. Thereft»rc, if you have fifty arc 
lights on a circuit, and five incandescent lights intercalated, the 
intercalation takes place in a multiple arc arningement, lieeause of 
the fineness of the fibres, Bygronplng tho4*e together in a multiple 
arc, you diminish the resistance, consequently it becomes capacious 
enough — these combined bridges — ^to carry the whole amount uf 
current. If you were to intercalate a single incande?^cent lamp, it 
won hi vanish into thiu air instantly^ because the bridge is not heavy 
enough to carry the motive fort*e- If an accident shouhl happen 
to one of iIjc grt»up of incandescent lamjis, the result would be, 
that liy bivaking one-qaarter of the bridge the remaining parts 
wonM have to cau-ry the current. Take away the four, and three 
would have to carr>' iL The r^nh would l>e that the sudden 
extinguishing of two would be the means of throwing tJie 
whole fifty arc lights into ilarkness, unless you had an automatic 
nrnaugenjent by which they could be switclied on again. It may 
be made automatic, but there are difficulties in tlie way. They 
do not like lo handle th^ise shunts, as the gentleman from Detroit 
The other nuthmi is adding the arc lights to incandescent 
TluU is a problem of much more dd&culty appar- 
iri-s an entire de^iarture from the ustial method in 
r as I recollect, all arc lights 
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lation of the earrent, A portion of the current is shuoted around 
tbe main current for the purpose of actuating, A portion of this 
<^wrri^ijt acts in moving the luecifiauisto which moven the carbons. 
*^ovT that depends altogether on the amount of current that pa^ea 
through the particular carbons at that time. Such is not the case 
when you apply 9rc lir^hts in the multiple arc. The result would 
l^e iti putting an arc light in, that the ditIei"entiation of the mulliple 
arc circuit wouhl not act very Mtisfactorily, In.'^tead of using a 
lUntcrrcnit for the purpose of actuating the carbcins, it was neces- 
*ryto use the current direct in some experiments which I made- 
'Xliis in an exceedingly interest! Jig discuKsion. I am very glad 
it has been intrmluce*]. It is a very important one as being 
the nuptial ring, i\s you may &iy, between the arc and incan- 
descent light circuits. The current that come* in the multiple 
*Pc circuit baa to act instantaneously. Any who have oliserved 
tt ruulliple arc circuit, will notice the pulsatious of even the 
very lacings on tiie belt- The trimmer of the machine is a 
^.flB^y to it. The eye k quick enough to see, occasionally, the 
Nimble of a vehicle if the foundations of the dynamo are not 
stjfiiciently solid. Tljerefore» it is necessary to entirely eliminate 
«« diflerentiation in a lamp that is to be Uhcd on a multiple arc 
fiiXmit, A simile strikes me, which I once useil, which I think 
^iH apply to it. In boxing, two men, one of whom is more 
^Willed than the other, will engage, and the more skilful man 
^i II strike the other before he is aware of it, and after he fs 
•it ruck he will ward it otK Now that .is the action of a diflTeren- 
tiiiting (Jynamo. After the damage is done, the differentiation 
cornea in and works. Therefore all gentlemen who are engaged 
11^ the manufacture of dynamo machines must bear in mind tfmt 
ilie regulator, of any kind what'yoever, to be perfect should be the 
ftiriction of the current itself. There are mechanisms that work 
very quickly and very nicely; I could point to several ; but they 
^o not work instantaneously, and consequently do not exactly 
abswer the purpose. Now a lamp to run on an incandescent 
light circuit must work instantly, and the only way to accom(>liah 
diat is to make the lamp itself tlie function of the current. That 
^ diink has been accomplished. It \vn& done in answer to the 
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call of one of the companies here. I spent a year upon it. It 
was only invented in answer to the demand. If a current is iiseil 
to make a magnet after it has been saturated, that magnet respomls 
to the action of tlie current almost insLintaneou!*Iy. To a certain 
extent De Bray has used that in his galvanometer. But with a 
eaturated magnet yon will get the same effects, not mathematically 
regular^ but sufficient for the purpose. If a current now pro- 
duces a magnet, that raagnet is, practically speaking, a part of 
the current. I do not now go to work and wn^ge^t to you to 
use that magnet as a mechanism, but I would have the magnet 
itself in its opration control the current. If the current increases, 
the magnet increases in its power^ and if the btnly of the regulator 
l>eeonie» a magnet, then you get tliis action instantaneously, and, 
therefore, any fluctuation of the current produc^es tluct nation of 
the me<'lmnisra. So I may say, that you may allow me to speak 
of the magnet as being a part of the current. Now, tlien, if you 
use that magnet as the regulating medium, you can eliminate thb 
flitting that is produced by the mechanism. Tliat is noticed in 
the regulating devices, and only in that way can it be done. Of 
course, in the arc light circuit, you have all your lamps in the 
series, and yon know just when they are going to be pot oflT, and 
you rcguliite accordingly; hut it is a regulation that you are not 
calk'tl upon all the time to su|iervise. But if ytni are taking 
your lights, you will find tliat this arrangement with the interca- 
latetl system would he inefficacious on account of the fluctuation 
of the current. If you are going to manufacture an incandescent 
light machine, the machine itself must have certain regulating 
devices hasfd upon shunt regulation. Will yon be so kind a^ 
to tell me whether that has met with any particular tavor? 

Mr. Holt : Yes, sir ; it seeraM to work very nicely* People 
are yi^ry well satisfretl with it. The thing that you think the 
public will take to is just the thing they won't have, and the 
thing you ex|>ect they will not take is just' what they w^ant. 

Mr. Upton : Do you consider that incandescent lights running 
on arc light circuits are perfectly safe? We have had three fires 
in Boston, caused by running incandescent lighta oq arc light 
circuits. 
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Dr. Moses: Until you get your incandescent light perfect, so 
t):i.st.t there is no way of a girder giving out on that bridge> I 
TPrc^ukl not advise it. It introduces the shunt action, and that, 
iti^ a household M'here yon are nsing a current varying from a 
thoiiisand to t wen ty *five hnndi-etl volts, is too much to ask people 
to handle- It shouhl be so arrangenl that when the incandescent 
larup is perfect yon have the whole matter shut off from the con- 
fititTjtT, so that he in not able to ttmch a w^ire or come within glass 
^iekues8 of it, something by which it is not possible for him ta 
*^*^>t3ae into contact with it. Profensor Thompson showed me a 
^^ry nice arrangement in which he Ui?ed incandescent lights in 
^^I'les in thb way; but it is all open to the objections of the gir- 
*^^T breaking. You »ee tlie whole current has to be ctmvcyed 
**rT)iigh that body of raultiple are lamps and they must be jmr* 
*^^. If there were a hint to-day that one of the girders wa« 
*^tiown to be imperfect l)etwcen here and Harlem, there would 
*^<:)t be a person w^ho would ride on an elevateiJ train for a week. 
^^Ni when you are having tw^enty-five hundred volts used on a 
Current you do not want to run any risk of a sudden breaking of 
'^ link there, because that is always accompanied by disruption 
^Bd with it a general smasfiing of things. 

Mr. Upton : Then, Professor, this thing ta a plaything, some- 
thing like the storage battery. 

Dr. Moses: I will hay, in answer to that, what Franklin once 
ffeaid when he was asked, " What is the use of this lightning busi- 
ness? It is a child.'* ** Yes, it is a child," he remarked. ** What 
Use is a chihl?"* " Yes,'Vsiiid he *' but a cJiild can l>ecome a 
tnan.'' I say if you get larajjs ttiat can be relied on, if you use 
thick bridges and keep your lamps down in inrandesc^nee and 
|>ut enough in so if one or two break it will notaOect the balance^ 
you can do it, 

Mr. RiDLON: In regard to those fires, I think they emanated 

more from the resistance box whitli was used at that time. Now 

since that time those same parties by changing their system seem 

to have changed their boxes which run the incandescent lights. 

Mb. Holt: I w^ould like to ask Dr. Moses if he coosiders 
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that system any more dangerous than the present arc Hghti; 

system. 

Dh. Moses : No, as long as you keep it witlj in l!ie control 
the eompany. If you turn your lights on and off just as you 
with the arc light, they are just as safe. 

Mr. Holt: A greiit many of the patrons of the arc Hgl 
companies turn on tlieir lamps and turn them off again, most 
tliem by means of string;! hitehed on to a lever that controls 
switch. That is what we do. If they want to change a lai 
or if a lamp breaks, they are not in connection with the eun 
at all. Only by gross carelo-ssnass can they get in connect 
with it. Unless a man sticks his fingers iu the socket and catches 
hold of the gMS i>ipe, he cannot get into connection with it. But 
children might i>e caught. That is why we do not want to pul 
tliem in houses. They would do the same thing if arc ligd 
were put in houses. But I think that you will allow that the 
system is not more dangerous put up in that way, than the pi 
arc light system, 

Dk. Mo8FLS : Provided the bridges remain. 

Mr. Holt: Or if one breaks, a reliable automatic device 
and shunts the whole current past the remaining lamp. I I 
forward to the time, as Dr. Moses does, wlien we shall use 
incandeseent light as the only jiertect light j but that time hi 
not yet come. Until that time, the parties using the arc light 
system cannot do better than investigate the multiple system. ■ 

Mr. Leogett: I wus going to suggest, iu answer to the l^ 
mark of the gentleman, that there seems to be a misapprehensii 
as to the nature of this cut-out The cut-outs are entirely aul 
matte. They are made, you might say, of an automatic cut 
They are arranged so that if you turn out one or two lights 
will cut out. Under other circumstances, if your bridge breaks, 
as you term it, tlte result is at once to cut out all the lights on t 
circuit and save the balance of the lanifi^, I took occ^ision to 
quire of our sui>erintendent, Mr. Fitzgerald| as to the safety 
the groups of incandescent lights on the arc circuit. 
there was no danger whatever, and that they were just 
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&8 arc lights. The only possible difficulty that might arise would 
be ID the faulty adjustment of the cut-out 

Mr. Cleveland: I will ask the courtesy of the Conventiou 
trO suspend the discus-sion a moment. It has been deemed best 
\>y the officers of the Convention that we take a fioal adjournment 
to-morrow at 2 o'clock^ in order to enable pjentlemen remaining 
over here to get Iiome by Sun<lay. I therefore move you, sir, 
that thiB Convention adjourn nine die to-morrow afternoou at 2 
oVloc»k. 

Agreeil to, 

Mr* Kidlon : I move that we adjourn until to*morrow at 10 

A. M. 

The motion was seconded* 

The motion to adjourn was tlien put and carried. 



TIIIRD DAY S PROCEEDINGS. 



AirousT 20ti£, 1885. 

The Convention was called to order at 10.30 A.M. 

The PKivSinENT: Before listening to Mr. S[)erry*s paper on 
The Best Form of Dynamo, we will tiispose of some general 
business aftectiug the interests of the orgariization* 

Mr. Cleveland; I lycg to offer the following resolution: 

Hesohfd, That the National Electric Light Association hold 
its Annual Convention in Baltimore, in February, 1886. 

The resolution was seconded. 

The Pkemdent: Before the question is put, I want to my to 
the gentlemen prexsent, that the Exeeutive Committee is now 
taking steps to broaden the usefulness of this Association, by 
roakinf;^ provision at the next meeting for the a&soetate members J 
who are dealers in supplies, machinery and the apparatus neces- 
aary for the eleetric lighting business, to make some sort of an 
exhibition of their ^ood.s there, so that those engaged in the busi- 
ness of electric lighting may have actual praetical comparisons of 
what ditferent munufiieturers of articles use in their business, as 
well as thefiretic^d discussions on what they ought to have. Each 
dealer thinks they ought to have the article he manufacturea. 
The theoretical man sets up an ideal^ to which, perhaps, none of] 
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tlie dealers entirely conform. If the proposition to hold 
met ting in Baltimore prevails, I think it perhaps would lie 1 
the advanta^ of the Association, it being a railroad centre sut 
near to the National Legislature, which will be in se*i»ion at th^ 
time. I take it for granted that, particularly at that time of i 
year, and in this early 8lage of the new National Administrati<i 
every man will have biwiness in Washington. Are there an 
remarks on the resolution? 

I want simply to say that the rules give to the Exeetitii 
Committee the power of naming the place for holding tl] 
annual meeting, but we deemed it l>etter tJiat the entire dm 
vention should have a voice in the selection of a place. 

Mr. Wadsworth : I notice an absence of nmny of the we^te 
men here this morning, and as a large number of the raembetis ( 
this dissociation are from the we^t, it might be well to hear froi 
some of them prior to putting this thing to a vote. Baltimore i 
considerably to one side. Holding this Convention in New Yor| 
at this time, and tlie next one as far east as Baltimore, will hav 
a tendency to prevent a great many men from attending wi 
live a long distance west. I agree with the Prei*ident that thee 
are advantages in favor of Baltimore, at that particular 8e»u*oB 
that caniKit be said of any other plaee^and particularly theoysten 
and the genial hospitality of our President. But there are a gr 
many men who would be here now if it were not for the longdn 
tance, and the length of time they have to be away from the 
business. I would suggest that the motion lie on the table for I 
€^ouple of hours until some absentees from the west get in. 

The President : It is now an hour past the regular time 
meeting. The intention is to dis|Kise of all the business of tl 
Convention before 2 o'clock* We have from the west liei^e, rep 
resenting the electric lighting interests, Mr. Bowen, Mr. Sjier 
Mr. Weeks, and a mimljerof other gentlemen who have appear 
Jjcfcire the Exocufivo Committee, all of whom have signified the 
prefeit^nce for Baltimore. Baltimore is hardly at one side. It| 
almost in the way of travel from both sec^tlons of the count 
You can hardly go anywhere without going through BaltimoroT 
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he firet Convention was held in Cfiiaigo. In fiict, the Conven- 
n was really born in Chicago, of tlie labors of the elGctrical 
ewspaper men. The next Convention is now held in New 
York. I as.su nie that it would nut he out of place to liuld tlie 
next one in the middle, between the two, and Baltimore is asj 
near the middle as you can get. Do you make that m a motioD ? 
Mw. WADswoErrH: No, merely as a snggestiou. 
The resolution to hold the next meethig at Baltimore was 
ad Of > ted. 

Mil. Wadswohth: Iu connection with this I move you now 

at a Tmnspiirtation Committee be appointah The Baltimore and 

liHt Road will take, perha|>Sj fonr'tiftlis of the members of the 

nvention from Chicago lo Baltimore. 1 suggest tlint the Chair 

point a committee to endeavor to make arrangements for rates 

r visitui-s from the wast and from other parts of tlie United 

tcii to the Convention. There is no qnestion in my mind but 

timt any of tlie lines running into Baltiinore would be willing to 

nt commutation rates. 

The motif vn was carried. 

Thk PuESiDK.vr: The Chair will appoint on the committee, 
r. Wadswortli, Chairman; Mr. Bowen ; Mr, Ridlon ; Mr. 
ceks ; and Mr. ClevelaniL 

Mu, IliDLf)N: I wi^li to offer the following resolution: 
Mfmlvedf That tlie office of this As.soeiation shall be locatetl in 
altimore^ and Iw the repository of all mattt^rs pertaining to the 
k^^ubject of electric ligliting and motive power and kimlre<l sub- 
^^bet8, and that correspondence be solicited with all persons at 
^Home and abroad, all of wliich shall be placed on lile| subject to 
^^le use of the members of the Association. 

The resolution was sec^inded by Mr Wadsworth, and a<lopted. 
Mr. Wadswurth: I move that a committee of three be 
appointe<l by the Chair for the piirpo.>^e of selecting from some 
of the prominent eleetric peii]>le abroad, a list of names for 
honorary membership in this Associaticm, I make this motion 
for tfiis reason, that by doing this we will place this Association 
direct correspondence with the people on the other side, and 
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it will have a tendency to bring more closely onder their observi^K^"^*^' 
tion the Importance and benefita of this Association. 

Tlie resolution was adopted. 

The President: The President will appoint on thai com- 
mitteei Mr. Ralph W. Po|>e, of the American Elechi^nan unc:^'^'^] 
EleHi icai Engineer ; Mr. \V. J. JolinHton, of the Ekcfrwal WorM ^ 'j 
and Mr. George Wortliington, of the Elcdricul Rtticw ; all ofc^^^^ 
New York. I 

Before I atrain antioiiuee Afr. S perry, is there any memberrKi'^si 
present who desires to say any tiling? 

MR.SpEitRY: Mr. President and Gentlemen — I fear there ha v( 



3 



been so many aiiuount^raent.s with regain! to this review that yon .^^^^itI 
have bten kd to anticipate too mueli of it. This is by no means ^^41 
an exhaustive treatise ; it merely brings out some practical results 
of practical experience, 

A view^of this subject allotted by our President is rather a deli- 
cate task for oue belonging to the rai»k and file of a dynamo 
bnilden The problem of dynamo eonstnictioo is susceptible of a 
large number of solutions, each form being the bed^ if onr 
claims as manufacturers are accredited. There is no distinctive 
feature, however, from which something cannot be learn<'d. 

The art has advanced so far fron> the experimental stage, that 
to-day we are enabled to judge of the merits or demerits of a 
new construction from a practical standpoint, aided only now and 
then by theoreticiil considerations. We have learned by costly 
experienee, that not always is that dynamo which gives absolutely 
the highest electrical efficiency best for commercial results. We 
have found that the mechanical engineer cannot be ignored in the 
designing of electrical machinery; that the salient points in the 
best experience in ajnst ruction of engines and analogous ma- 
chinery sliould be closely studied and followed, 

Tlic best dynamo is that which, with g*yo(\ economy, operates 
continuously with tiie least expense; one that does not require 
the constant attention of an expert, by no rattans, however, under- 
rating eflieiency in an attendant; one which has no delicate parts 
liable to derangement ; one in which all the parts are accessible 
for cleaning and proper attention. Large journals, heavy frame- 



'^^ork^and sabBtantfal oonstruction tlirouglmut, are not to lie over- 
looked in dynamo raaobinery any more than in a locomotive* 

A tendency which is liecoming \(^h prevalf^iit lias heen toward 
c^evelnping the greateM |>o8sibie current with a given size or 
'^veiglit of machine. The construction in this case is generally too 
ciel legate, and all parts are overworked to snch a degroc that they 
^^re constantly givinor way. The eHTect of this ufuin t lie corn mer- 
C5ial operator and puldic generally has been disastrous, establish- 
ing the impression that all electrical appliances are inherently 
xin reliable. 

The later oonstructions are more durable, ]em delicate as to 
details^ and generally more satisfactory ; although it is true they 
may tKxnipy a slightly increascnl floor space. The armature, l>eing 
t:hat part of the dynamo iu which the current is primarily pro- 
<j|]ced, it may l>e considered first in order. Its arrangement 
should l>e substantial^ comjtact, and with as few irregularities na 
possible which would tend to fan the air j yet be thoroughly ven- 
tilated , which is the most natural means of keeping down the 
temperature of the eouduetor. The core should in every case 
be laminated to prevent die generation of currents in the masses 
of metal. The armature conduetoi*9 should not l)e too large for 
the 8ame reason ; and the mounting of the c(iils or armature con- 
ductor should be such as to avoid alirasion of the insulation from 
catpansiou and contraction, or from centrifugal action in or upon 
the game. They should, moreover, l>e aceessible in all cases for 
cleaning and repairs. These coils l>eing the seat of the develop- 
ment of elect ro- motive force they should be so disposed that every 
portion, if passible, be subjectetl to the inductive influence of the 
field magnets. 

I have taken special interest in this feature, and find that the 
average, in the forms of machines ordinarily cited as examples, 
is les^than 50 percent, for that portion of each eonvnliition of 
the generating conductor which is produetive of electro-motive 
force, the remainder not only being idle, but olferiog wasteful 
lesistance to the currents set up in the useful portions. The im- 
mense importance of this point will be readily apprcciatwl, and 
lequires no further comment liere. 




Waste space on the armature should not occur, althou«^h un- 
avoidalile in somo f'<*niis»s!ich as the disc armatures. The mount- 
ing and relation of tlie armature sliould be such in re|jard to th^ 
field tliat not more than two raaguetic reversals oceur with eacl 
revolution. 

The windinj^ of the coih one upon the other is found to inter- 
fere nmterially in ease of repairs, and is sometimes a fruitfu 
source of Hhort-drruiting, but imnuot well be avoided in the cylin 
drical or Seirueu's form of armature. 

The ilivislous of the armature conductor into coils diould h 
as numerous as is practicable, especially where the electro-motiv 
force is high, as it fat ilitates the insulation of the various pari 
from each <jfher, and lessens the sparking and consecjuent weai 
and tear of the collector or commutator. Another effect of in- 
creasincr importance is a tendency to lessen the unJulatory char- 
acter of tlie current generated, rendering it more harmless to life, 
and at the same time reducing its inductive effect uix>u adjacent 
line wires which so annoy our neighbors (?), who, I re;j^t to say, 
are not always charitably disposetl. {The remarkable facilitji 
with which some of our wortliy con tern j>oraries either detect, or 
imagine, the effect of induction from electric light wires, is only 
comparable w^ith tlie sensitiveness of the instruments which they 
hand If.) 

The commutator should be substantial; the insulation between 
thw segments and at the emh should be am[>le and of a character 
not liable to slirink^ char, or absorb oil and moisture ; the seg- 
ments should be deep to secure long service ; th» size should not 
be tfHj small to secure proper electriml construction » nor so large 
that the friction of the collecting brushes shall l»e felt^ nor the 
oentrifu^il tendency on the segments operate to loosen them from 
their place. 

The field magnets should be given special attention* Their 
arrangement should be that which wouhi at once strike the prac- 
tical mind as being the most natural. An effort should be made 
to avoid sliurj) angles or corners in both the polar extensions and 
the yoke-piece at the rear. 
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The helices or coila should be of the raost regular form 
drioal being, |ierhap!!^^ 8ii|ierior in point of economy , 

The tliMpositioo of the qimotity or masses of metal in vurioiis 
parts of the field magnet sliould be also looked to carefully. 

In ^onie Ibrm^of machines a small core and coil maybe found 
^UTanuj€*d to maintain the magnetic potential of a comparatively 
immen^ mass at the jwie-piece. This arrangement is ol>vioiisly 
Imd. That form of electro- mag net most often met with in tele- 
graph construction irt, f>erh:jp, of all forms the l>est, and should 
fce followed ns closely as pr^ssiUe in designing fields for dynamo 
MDaehinery. The arrangement of multiple coils parallel to each 
cither for the raagneti/Jng of a single pole-piece is advei-se to high 
^fficiency^ us tlie ailjacent parts of separate coils tend to mulnally 
deniagnetize each other. This etfeet should also Imj looketl to with 
Tegnnl to the arrangement of other parts of the field magnets* 
Often the polar extension and yoke^or anyof tlie means by which 
ibe in ago et i c ci rc^ u i i is ctj m p leted , a re bad 1 y a rra n gcd as rega rd j3 
one another. 

The arrangement of tlie field, as slinwn in the Gramme con^ 
tinuDus current and Weston macliines, that is, where the magnetic 
potential is developer! midway ill the length of the continuous 
core or piece of metal, labors under one disadvantage, which may 
be noticed as follows; Considering only one-half of the entire 
field of the machine, which would consist now of two c<iilsj a 
north and south pole and yoke, we have the ordinary electro- 
magnet ; and the opposite facing the said first set, although inte- 
gral therewith, would perform the office of a keej)er, and tend to 
satisfy the potential at the poles. The current in the two coils 
on the opposite side of the poles must then do tlie double work 
of — first, overcomi ug this advei^se teudency of the lines of force 
and magnetic |>otential ; and secondly, of aiding in maintaining 
such potential at the poles. This result is, of course, mutual with 
regard to the two sets of raagnet.s facing each other. The effi- 
ciency, however, of this form of field is l>rouglit up to standard 
from the fact that only one-half of the mass of the pole-piece 
depends upon each coil or helix for the maintenance of its mag- 
netic potential. 
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The distance* lietwecn the |>ol€-picce and the surface of a revolv — "^^^ 
ing armature should not be twj slight. Experience ha^ deter — •^*'i 

mhied that the inrreased effirient^y is more than neutnilizixl hy^^_^| 
the increased heating effwt ; the simce is more valuable for keep ^ni 
ing down the temperature of the condnetor upon the armature,^^^3i^ 
and lessening: liability to dumage resulting from a high rotative^^^ 
speech Snbstantial bands should also be provided to guard^E^»d| 
against the latter. | 

It is of no little interest to note the changes marking the sue ^ 

cessive stages of devehipment of any given machine, as sliowing^^^^^ 
the enwt of experience upon the more theoretical considerations,,^ -*5," 
and bearings may be taken upon these successive stages, which 
may guide the close ol>server in the 8elei.*tion of his a(>paratus,or-r::^i* 
the designer in the future development of any s{Mrial fnnn of^^ f 
dynamo machine. 

A l>eautifnl analogy may W traced between tlie distribution of^^- f 
the potential in the ordinary electrical circuit, and that in what^:*"^ 
may lie known as the ** magnetic circuit" of a dynamo- In the ^s^^ 
first, tlie arrangement of the ]iotentIal at various points depends 
U|>on the resistance enconntered liy the electric current at these 
points, varying in degree with* the amount of such resistance. 
This law holds true also in the magnetic potential at various points 
in the magnetic circuit of the macliine. Here the points of 
greatest resistance ocvnir at the space which is between the ]}olar 
extension and the armature core; and the degree of magnetic 
potent inl refpn'rcd at this point to perform the necessary work 
will Ix! deterjiiinctl by the distance between the magnetic surfaces 
at these points. For the highest economy in the field, therefore, 
this magnetic circuit b lion Id be closed, and no space whatever 
provided between said armature core ami said polar extensions. 
This, of course, being impossible, the aim should be as near an 
approach as is practicable, for the reason that tlie cost of main* 
tain ing the magnetism of the field is the function of the degree 
of potential required at the pole-pici^e, ami when this is low only 
a small amount of current is require*! to maintain the field. In 
this case a large iron fMire, with a comparatively small amount of 
wire upon it, will suffice to do the work. 
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An erroneous idea, now going out of practice, has been to leave 
magnetic projections on the surfaces of the armature, which tend 
to short-circuit aud 8iitusty t1*e magnetic potential of the field, 
without com|>elliQg the inductiou to take place directly through 
the armature coils. The importance of a magnetic circuit as nearly 
closed as possible was puintwl out as early as 1878 by Lord 
Eljihinstone, who^ at that time forecast the peculiarity, which 
may now be seen as the rejsult of practice and long ex|)erience 
in tlie art, viz., the distance separating the armature aud field 
magnet, the masses of metal, tlie eliieiency at the field, and gen- 
eral const ructiun of the machine, are dctenniucd by the cljaracter 
of the current to be developed ; the greater number of convolu- 
tions, and the greater thickness of insulation between all the 
parts of die armature coil an<l its su|jportiug core in c^se of high 
tension current, require a greater space for the colls, diminish- 
ing the size of the armature core, and increasing its distance from 
tlie field. The magnetic potential of tlie latter being, therefore, 
greater, its mass is lessened in both the pole- piece and core, with 
§ proportionately large amount of wire required iu the helices, 
and corresponding increase of energy required to maintain the 
magnetic potential. This peculiarity and difference may be seen 
iu the two classes of arc machines, belonging, res[»ectively, to the 
so-caUe<l high-tension and low-tension systems, and is even more 
readily apparent in the leading machines belonging to' the two 
respective fields of electric lighting. This points to the fact, 
that the internal efficiency of a machine varies with a certain 
fuuctinu of the electro-motive force of the current generated, 
being less for a high-tension machine, aud greater in a machine 
producing greater quality and lower electro-motive fon^e. 

In elei:tric liglitingj tliere are many other features of vital im- 
portant-e, aside from the mere electrical eificiency of iJie genera- 
tor ; fur instance, the cost of construction of lines, the distance at 
which ilie various operated devices may tx: maintained with econ- 
omy, the economy of tmnsmitting the current on the exterior cir- 
cuit or lines, and, possibly, there also exists a dilference in the 
transtormatioo of electricity into light energy, by the use of the 
voltaic arc, all, perhaps, in favor of the high-tension sy 



while the cost of maintenance, liability to leakage, and attendai 
expenses, csprcially on uiulerground systems, the danger to 11^^^ 
and prnperty* and the economy of construction, and fariHty i,^^ ^ 
couplinjr, especially in the iucandesoent system, are dccide^Uy i^b^ ^ 
favor of the lower tension. 

The. preponderance of the adv^antages in either of tliese kts— ^^ 
terns, must depend entirely upon tlie circumstances and upor^^ ^ j 
the judgment of the investigator, no two plants being attende<£=^^ : 
by exactly the same conditions. 

The matters going to determine the best form of dynamo, a^»-«s 
has l>een briefly pointed out, are so numerous, and tlie variou^B «s 
forms of dynsi mos are best adapted ejich for its peculiar ^phere^— ^^j, 
that a general ibrmula, prescribing that form which is best in all^ -Bl^ 

cases, wtnild be impossible. The art, however, has brought dy ^^-1 

namo mncliinery, the coastructinu of which, at first, was altendeifc=^»i 
by so many difficulties of a high scientific nature, down to a suf— ^^^•i 
ficiently ]>ractical l>a«is, so that gorxl judgment, with regard t<m^<>l 
ordinary mechanisms of a higher order, h relevant to the moi 
salient feitures, and may be depended upon largely in gaidioj 
those interested in investigating this dass of apparatus. 

Mr, Spang: I understood the gentleman to state that a dy*— ^^ 
namo would prodiir-e tlie best results, by sul>jecting every partoEfc^^ 
the armatures to (he intlnent*e of the field magneto* I represent* ^^ 
the Ball unipolar dynamo, and it may be well to give you a little^^ ^ 
Iiistory of this machine; one that has been ridienletl by the sci — m^ 
entific world to a great extent, but which is novv coming forwarcK: 
and being recognized as the dark hor^ in the electric field* 

Thk Prkside^jt: I must call the gentleman to onier It i^ 
not in order for members to set forth the meritn of their inven — - 
tiona. Ytiu will observe that, wliile Jlr. 8perry is the inventory 
of a machine, he has made no reference to any apparatus. If th»^^ 
gentleman desires the floor for anything else that affects the in — ^^* \ 
terest of electric lighting, we will be pleaseil to hear fnmi liim, A 

Mr. Spang: I wanted simply to make that point* Mr*'"*^^ 
Charles E. Ball, of Philadelpliia — by the way he should not h^^^^ 
con foundetl with CM. Ball, of Troy, New York — ^about fiv^""^ 
years ago, constructed a compound Gramme machine, with twc^^"'<^« 
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^miatures» each under the indnctiv^e influence and two |)ole-pie 
That macliiiie gave four lights with a certain amount of power. 

By an acfltlent, one pole wiis left off on one ocea.sion,an<l hefuund 
tinoself able to protJuce tive lights by one pole, and he took off 
another j>ole on the other» produeing with about the same power 
SIX arc lights against four» Kivtnf; rise to tlie Ball un[|MTlar in- 
ductive dynamo. I might j^tate ibat, in order to determine the 
Telalive raerits of dynamo machines, it might be well for each 
party who ha.% a dynamo, to try to get it in practical ope ml inn 
on the Xcw York Acjualuct. There they are obliged to run, on 
an average, sixteen and a half hours a day. I think, if anyone 
wants to determine the merits of his machine, that is the place to 
do it- Tliere are now eix machine.s there, and I tliink in a short 
time, they will all know their merits. I l>elieve, there is a desire 
on the part of gentlemen connected with tlje electric lighting 
husinesH, to get at tlie best dynamo, and I think, it would he a 
very goml thing if tins Ai<s<K'i{ition would address a communica- 
tion to the different electric light manufacturers, 8Ugge»ting that, 
k^^tsome future time, they produce and iumd over to the Associa- 
tion to he tcstcil, dynamos, in order to determine their relative 
merits. The machine, tlmtT think ought to be made, would be 
something timt would meet the w^ants of the public. The w^anta 
of the public require a 6 amjiere, a 10 ampere, a 15 ampere, and 
a 50 an)pere. There are go many parties in tlie field nuiking as- 
sertions about what they have accomplished and what tliey will 
flccomplish, that I think they ought to be put to the test, so that 
the electric lighting men may be able to distinguish l>et\ve*:!n the 
real dynamo experts and the "shysters." I think they ought 
to be put on their mettle, and made to sliow what tliey really 
can do, and, if in order, I would like to ofler a resolution, that 
the President of the Association be directed to address a com* 
munication to tlie different manufacturers, to prmhvce at some 
future time, say, within a year or nine months, a suitable num- 
ber of dynamos, a 5 ampere, a 10 ampere, a 15 ampere, and, say, 
a 50 or 60 ampere, capable of producing not less than 30 arc lights. 
The reason I make the suggestion as to 30 arc lights is, that 
almost anybody am build a 5 or 10 arc machine. The trade 




k cBlUog far a 30, and €f<n op to an 100 mrc Ughl djoainov i 
I tbuik II iroaM be wdl to pot cocb of the dynaino inventofs < 
kis mettJc^ to abow pneliflaUj wludi k the best djitama iit 
larkct. 

There ia aootlier point, if in ofdcr. I wooM like lo take i 
little exoepiMHi to tiie atateioeiil made bjr Dr. Moses — 

Mr. DeCamp: Tbe geotleman tcM>k ezrepdim to the atati 
OMOt made bjr Mr. Sperrr, aod now be b taking an exception^ 
a atatemeot made bj Dr. Moees* I wkb to aaggest^ with 
to these exeeptiooSy that tbe remarks of the geotlenian should I 
^confined to givii^ the oppo^te view of tbe case. I see \ 
tne a narober of geotlemen who, I tbiuk, are bristling for just 
aach an argument as is invited by the geotleniao now on tbta 
floor. We are limited now to 2 o'clock^ a.H I uodefatand it^ aoi^ 
if too much time is taken up with these argumeots, we will not 
get through with our regular business. 

Mr. SpA^G : The^ arguments, I think, will do more for the 
advancement of tbe Ajisociation^ than anything: else. The mem<- 
bers, I tbjuk| ought to be properly enlightened on these difibreot 
sabjec*t9. 

Mil DeCamp: We cannot be enlightened by gentlemen tak- 
ing exce[»tiun to the remarks of other gentlemen, and nut answer- 
ing them in any other way than by putting forth the merits of 
their own system, which is really tbe drift of what the gentlemao 
is Baying. 

The PiiESiDEXT: The point of order is well taken. Tbe gen* 
tleman will confine himself to answering the arguments, 

M u. Spang : That is all I have to say at present. ^^ 

Mb. Sprague : I quite agree with Mr, Sperry that all in/F 
piirtB of the armature should he under the inJuotive influence 
of the mognet. I will call attention to the Edison machine, 
[The8]M*nker made a sketch ou tlie blackboard.] Th«»8e armatures^ 
[indiiiitiiig] are wound on a mtHJifiwition of the Seimen arma- 
ture. The larger machines are wound with a single lap. Of 
course, on a macliiue of that kind it is necessary that tlie field 
fi$hall be of tlie most powerful character, because the resistance 
of the armature, on account of the few number of turns must be 
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just as intense as possible. And, as ati example of how you can 
getr at the field aside from mathematical determination, it is well 
to T^n such an armature in its field with no load whatsoever on 
it, taking the intensity of the current by an el eetro meter, and 
tlien calculating the number of ieet per second that the wire lias 
to move to develope at its terminals an electric farce of one volt, 
I l>elieve tliat Mr, Farmer was the first to snt^^gesfc that metfiod. 
Taking such a field as tlie Edison fitjld, let that part of the fieh! 
fintliaiting] l>e the active field, leading out to this part %vhere the 
lines rrosB each other. Now I want to get tliat crassinj^ ; that is 
the fiumber of feet per second which a wire has to move in order to 
develop one volt at its terminals. We lake blocks in the commu- 
tator, the length of tiie field in inches, that is, of the active part of 
the fit'ld, taking that [indicating] as the length of the field, mul- 
tiply that by the diameter, in inches, of the armature; tlmt by 
the revolutions; and that by the number of laps of wire there; 
divid^ that by 2750 multiplitH:! by volts, and it gives you the 
^Ufiiljer of fe*?t per second that the wire ha.s to move to develop 
*** electric force of one volt In a private test, we got a field 
^ intense that tlie wire moved at a velocity of 25, developing a 
">i*oe of one volt at its terminals. 

Mr. Speriiy: I am very glad to have been substantiated, 

There is one point, however, timt might be of interest to us all. 

^t seems to me, that in opemlijig, to get our money back out of 

^"^ machines, we must operate practically. I do not care so 

'^Ueh for the high scientilic points as for the salient mechanical 

points* Now the actual diflerenee, with regard to the electro- 

^'^^^tive f*»rce developed per peripljeral velocity, might be, seen 

^^ Irhis way. Take, for instance, a galvanometer [the speaker 

o^^cJe a sketch on the blackboard] then let us take also a Seimen 

'^''•^^ature, lu the older forms of Edison machines the length 

^ l^reater ctmi pared with the diameter. Now, for a practical 

^I^^Tation, of cotirse, a certain peri|)hei"al velocity must be obtjiioed 

V the wire tfiat develops the current, and the idea is to get as 

^^Sfc peripheral velocity of the wire as is possible with as low an 

*^^al rotation as is possible; because, one difficulty experienced 

U 
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by some builders in die Seimen armature is this, that when the 
anviuture m trmde large in its diameter, in csoniparison with its 
length, so lliat with a 8mal! aotnal rtitation a lai^e peripheral 
velfK'ity i« obtained ij) the useful part of the conductor, then the 
iiselcjss part of the wire, is very large as compared with the 
iiseiul |H)rlioti of the convoUitions. Now, when the armature 
i» cut down as to its diameter, w tliat this relation will be 
large — that is, of the useful m compared with the idle wire — 
then, to gt>t that same jieripheral velocity, we mujit rotate the 
machine at a very much higbtT velocity, and, of coursie, there 
18 the tnnible with the wa.ste of energy at the journal so that 
the golden medium ij* to be found between the core of the 
diameter of the armature and the amount of efficient as com- 
pareil with ineftirieul \\ln\ which will al<o be a function of the 
putative speed* 

Of i^urse, the matter that wii^s brought up by onr friend, rep- 
ifsenttng Mr. Ball, is a matter that has been gone into by people 
who had l>etttT tacilities, perhaf>!«, than any other* here, and they 
havtJ bwn {Miblbhefl from time to time, and reference can be made 
10 Ihem. Although, when I speak of the amount of conductor 
tlmt h rendereii efficient as aomjKired with the amount that is 
ktle, I tmd refereiMe to dib view of the machine; llial is, to the 
tfMiverw section rather than the auMmm that is covered by the 
Mdt taking the oilier view. 

Mit. Spanq : I rafentd to this work oo tlie Cratoo Aquedooi. 
Thm Wf fiv« cooipMiies reprawjUid tli«r«; Ike Ball mod four 
•thai*. Tkey oiid iIm^ wiera okI%ed to mo about fifteen boors 
and a half a day. Two diopped out, and the other two are 
attation^ to g«t out* If you maal to have yoiir tbeoty kooekedFZid 
k%fafr Ikan a kita, take your HMMMm tb«re. They all 
that tb4^ hipokr coodorior Markiai m the machtiie; bal» 
fHit It ti> (be pnctioal tcaty six dbys and aix Digbti^ as t!^^j^^ 
.... «....k:^ h^ bfCQ liaipd^aftd it will koock it b^cr t b^- 
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The pRESiBENT: Your resolution is to appoint a committee 
of three to address a oomniunicadoii to the companies, asking tlicm 
tx> make tests of their nppiiratus. The rcsoltUioa is in order. 
The gentleman will pleii.se fuit it in writing. 

Mr. Spang then prej>ared and re^id the following resolution: 

Mesolvcd^ That a eomniittee of three Lie appointed, who ^liall 

eend a eoranmnication to each company man ii fart u ring dynanio«^ 

requesting them to sul>mit, within one year'^ time, a 5, 10, 15 

ampere machine, capable of producing not km tlian 30 aro 

lights, and an incandescent max.-hine capable of prtxlncing not 

les8than 200 incandescent liglits, to lie tested by tfiis Association. 

Mr. Spang: I suggest that ihe committee be appointBl by the 

-Association, or by Cornell University, I tlunk Cornell is now 

recognized as the leading electrical authority in the country, 

Mb. De Camp: Do you think it is possible for such raachinea 
to \ye constructed and ready for examination at the meeting in 
Pebrnary? 

Mr. Spang: So far as our comjmny is concerned, it can be 
done. A company ought to lie able by that time to produce such 
a machine. 

A MEMBER: Inasmuch as we cannot have time to build these 

machines l>efore the next Convention, I move that the resolution be 

laid on tlie tableland action be taken on it at the next Convention, 

Mr, Spang ; I think that is rather a cowardly way of disiKjs- 

ing of it. 

The President: I don't think the manly way to dispose of 
a thing is to vote it down. I think the resolution is a good 
one, though I doubt if the companies will avail themselves of its 
provisions. But we have nothing to do with that. If they were 
to do so, that test would be of the utmost advantage to us. 
On motion of Mr. De Camp the resolution was adopted. 
The President : The A^^soeiation will have a recess now of 
fifteen minutes, reassembling at five mi notes past 12, and I hope 
gentlemen will be here prumptly at that time. The question 
of placing wires under ground will be taken up immediately- 
after recess, and that is one of the most important issues before 
us to-daj. 
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The Convention reassembled at 12.15 P.M. 

The President: The CVmvention will now take up the matt^ 
of unJerp^roiind electric light wires. Mr. Pope will open tl- ^^ 
siilijert. He will he folhiwetl by the Okaiiile L^mpaiiy, antl t^-^? 
the Cal lender Company, provided they conBoe theinselves to tfc^^ 
subject ami not to ttie company, 

Mr. Ralph \V. Pope then read the following paper, t^:^^ 
** Placing Wires Underground/* 

There is no more inijujrtant ijucstion Iw^foi^ the electrical couz::^-**' 
munity of tliis city to-day than the underground line probleiLJ^^^*^' \ 
Every branch of bui^inea^ requiring the use of pole lio® mu^^* j 
abort I V l>e limun-lit iW.*e to face witli its actual solution. WhiH- **'i 
there may l>e a difference of opinion as to the authority of th ^^*^"^ 
State to compel the abandonment and practical destruction -^^^^^^T 
of the overhead plants which actually exist, and wliich bav»"^-^^i 
been constructed in acTordance with the requirements of th^^*n 
proper authority, there can be little doubt that the buildin^^*^«l 
of new eerial street lines in the future may, and probablj^Si^., •^I 
YFill, be absolutely prohibited in tlie cities of New York ancfc-^ **^ 
Brooklyn. ' 

As an instance of the present state of affuira^ I will call your^* ^\ 
attcution to the dilemma in wldi-li the UnitciJ SLatea IllumiDating*t^^^ 

Company finds it^self to-day. This corjjoration shares the busi 

ness of electric lighting for streets with the Bru^h Company in ^1 
this city. Owing to tlie eiilargeincnt of the Grand Central ' 

Depot, at Forty-second street ami the ojieidng of Depew avenue, 
it was found necessary to abandon the Furty-fourtli street sta- 
tion. A new station was equip[>e4l at the foi>t of Twenty-ninth 
street, Kast River, to wldeli the ligluing circuits were to be led 
when the machinery was in readiness. This change i*eqiiired the 
construction of a new fifteen«wire line through Twenty-ninth 
street — a distance of 3(>00 feet. Upcjn application to the Com- 
tnission oo Electric Subways, a permit for this purpose waa 
refused. I was informed by President Lynch that they would 
soon be turned out of their old station^ that their customers could 
not be supplied from their other stations, and that nothing re- 
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Ined but for the commission to provide a method by whif^h 
could comply with the law. 
•I narrate this incident merely to point out to yon the oontli- 
MtaH existing here to-ilay. To show also that overhead conf^trnc- 
^Pb is not entirely prohibited, I will read yon the following item 
^rom the Evening Tele/p^am of August 19th : 
^^* More Telegraph Poks, — ^Gan^ of workmen invaded West 
^B^eDty-eighth street this week, and eref'be^l telegra[>h jiole*^ along 
t>olb .sides of the street, against the protests of the residents, who 
claim that, accordinsj to the law recently passes!, the telegrilph 
companies have no riglit to erec^t any new poles, and must put 
^B wires nnderground/' 

^H^he mem ben? of this AA^oeiation beino: elirefly interested in 
Wm liglitjntf outside of the territory embmeed in (lie Daly under- 
ground bill, this subject 18 not in every case one of immediate 
impnrfance. It is not at all improbable, however, that other and 

§aller eitiea may enforce similar legislation ; therefore, it will 
wise for you to consider the whole matter very carefidly. 
As you are, of course, aware, the burying of the existing wires 
New York is a €om[>lieate<l engineering problem. Not only 
t there ttion. sands of wires owned by various companies and 
ividnals, but the different systems require different subterra- 
n facilities. Curiously enough, the thunderlHitt8 of the press 
hav*e been hurlcil with the groitest furce ag:itnst the Wester a 
Union Telegraph &mpany for its apparent calmness in ignoring 
the requirements of the law. As a matter of fjict, this eompnny 
^ggan placing wires underground ten years ago, and emjdoyed 
^B engineer for the express purpose of preparing plans for a 
general system, wlnV'h was to inclutle at least tlie Western UnioUj 
Metropolitiiu Telephone, Gold nm\ Stock, and American District 
Telegraph companies. I understand this work had to be aban- 
doneil mainly because of the destruction of the gutta-percha 
^Mulation by the effects of the stcam-lieating pi|¥«. The system 
^Pbpted was that used in England — the simple drawing of gutta- 
percha cables tlmnigh ordinary cast-iron pi[>es, A similar plan 
recently put in practice fjy the Cummercial Cable, popularly 
[)wn as the Mackay-Bennett Cable Cimipany. In the up{>er 
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part of tiie cfty^ baweirer, the cable is simply baried tn the eartb, 
being pnitected by a line of bluestone flagging on the sarfa^^e. 

The EdfsTin inamdem^nt systeoiy bs you are doubtless aware, 
m L^ftlirely uoder grouotl, and i^ too well known to rwjuire atten- 
tion at ray bands. It wa)* planned with a view to the require- 
mcntA of the Edi.^n Company, but is apparently not suitable for 
all branches of the electrical service, so far as has yet been 
def nonet rated. 

I am not aware that any an>lamp wires have as yet beeai 
plnccil under j;;:raund in this city, neither have I learned of any 
plun hy which thc^y were to be so treated, I c5onsider tliis the 
iwt^l diflicult part of the work, and the most expensive, on 
aotiiuiit of (hf! lurjfc wires required, and the necessarily high 
poti^nliiil of (ho currents used. lu reply to a question : Is thU' 
fciiHiblc? J say yes; it must be. It may be an expensive 
tnclljiKl, atMi riitirt* t^eriouft oljjcetions may arise in practice than 
arc anliciputud, but it is fo<»lisli to regard it as an impossibility in 
thin day of grwit engineering achievements* Its success requires 
pliiity ofdnllarH and plenty of scn.se, Furtherniore, if arc light- 
ing \H to iucrcaso in thin city it must l>e done, as no franchises for 
furtlicr aerial construction will be granted. As this crisis w*aa I 
In mud to couic, I think it waa well timed, for the reason that 
H riH'onMirnctiuu of the lines in thin city would soou be necessary 
under any t'ircuriiKlmiros^ and if Hues must be abandoned, it is 
Ivns wnstt'tul Uy destroy those already depreciated in value, and j 
which HlumKl have earut^l their cnxst, rather than those which ami 
in gixnl cinulitimi. The line>i uf the electric lighting compaoiea 
in New York are not of a prmanent clmraeter The poles are 
•lender, anti the fibrous ci^vering with which the wires are sup- 
||Q«^1 to Us iui^ulutcil may be seen hanging in threads from the 
weather-beaten 8ktrueturei« as you jkiss ali>ng the streeta. I do 
tioi know how lon^ tt was ex|K^twl that these lines would endur^ 
l>ut ttu V iirv npiiirently not longdived. The cost of placing them 
ltd M an ex|tense wbidi I presame our lighting com. 
prepared tn assume. It will 
.^^.attes and under given condtttons, 
uoa of any plana presented by the companies, tfaa j 
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^ew York Commiissioncrs will devise meiins by which cmiduita' 
or subways will be pre pa red with facilitie?? for aecommmlaling 
^he wires of all tympanies. It h to be prLSinncd that they will 
then notify all iriterci^tinj parties, that by lease or |»tirehase, ihey 
may obtain perpetual rights in such .subways to p!iK« their wires 
No system will be approved which ia not sufficiently compreheii- 
61 ve to meet the demand for all classes of .«ierviee, 

Thi** leads to the question as to what plan is the best, and this 
must be finally decided by the coraniissioner^ after examination 
of the various fw-henies presented ; anil their name is legion. I 
will not occupy your time by even cjilliut; your attention to the 
various theoretical devices presentetl, of which I understand there 
are over 250, as most of them can never be of any practical 
value, while but very few are in actual operation* 

Of conduits which have Ijeeu renUy used for this purpose, and 
have, therefore, been tested by cxjK^rience, but two have been* 
brought to my notice. Thei*e are the eondnits which have been 
put down to some extent in Phiiadel|*hia and Chicago. The 
latter is known as the Dorsett Uotlergraund Ooniiuit, and has 
been in use in Chicago for over a year. The same niatcrial has, 
however, been in use underground in the form of sewer- pipes 
for six or seven years without apparent disintegration. A con* 
diiit Uiied in Philadelphia was tronliletl some time ago l>y explo- 
sions, which arose from the accumulatiun of gas in the manlioles. 
This was supposed to have l)eeii caused by leakage from (he gas 
mains. While in Philadelphia hist year I saw a line of arc 
lamps which I believe were snp[ilicd from wires through this 
conduiL With a little more time at my disposal, I should have 
been glad to have looked into its details more tliorouglify. 

The conduit, as used in Chieago, appcam worthy of attention 
^a being the most successful system of this class which has thus 
far 8to*xl the test of experience, and may now be seen in actual 
Operation occupied by telephone, telcgra|>h, and electric light wires. 
It is made of t*<:merete, formed by mixing asphaltnm and si lex, 
itml is moulded and at the same time hammeretl into tcngihs of 
about three and one-half feet, through which are fornnul at the 
teme time longitudinal ducts, the wiiole having the general ap- 
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•peamni^e of a tubular boiler. One eml h provided with a flung 
mi tliat the scetioos may be securely joined, wlien they are cimiente 
with the same inateriai applied while hot, and a perfectly tigh 
joint formed. At the eomers of the streets manholes are pr 
vided, formed by the same material. These, like the conduit 
itself, are gas, sewerage and water proof. The material is said t^^ 
have Btood a Government test of 5,500 pounds crushing .straid^^ 
per cubic inch. It is also a practically jierfect insulator, and the ' 
ducts are smooth and uniform inside, being about two inches i^^ 
d i a I n etc r, ^I i\ Ca Head er i n fo r ms m e t h a t he h as d ra w n se v era^H 
miles of cable into them witlxout any apparent damage from 
abrasion. This system was adopted over a year ago for the 
municipal wires in Chicago, and also by the Uiulcrgrmind Cou- 
duit company, of which Professor Elisha Gray is President 

A recent experiment, which will, perhaps, be of interest to yoq 
ap|*ears to have fully demonstrated the insulating properties of th 
eoucrete, which lieing cheap, may possibly be practically uiiliiced i 
this novel manner. The test, which was Initan experiaient, con 
sistcd \n [>!acing naked wires in one of tiiese uiidergrimtid tH)nduit 
for carrying electric light currents. The plant of 40 lights is still 
running successfully. While this proves conclusively that sue 
wires may be safely run in the manner indicated, it was not it 
tended to continue the arrangement permanently . Tlie installs 
tion of the wires spoken of, where they are liable to dampness i 
other interference at the terminals of the[>ipe, was very c<»mplet 
and the installation rendered very thorcmglj by the ibllowirid 
process, which is given for the benefit of those interested : Tfc 
wire, before being drawn in, was thoroughly taped from tlie union" 
between the naked coj>per and the outside wire for a few iuche^^ 
at either conduit terminal into the pipe. A cork, slit to raoeivj^f 
the wire, was then placed upon this latter and crowded into the 
end of the conduit about an inch. Then this countersunk space 
Wiis tilled with a compfuind wdiich completely insulated the wire 
at the terminals of the tube, and made these air, water and gas 
tight at the same time. As some of the memWrs present niay 
have occasion to visit Chicago, I would suggest that it miglit be 
worlh their while to satisfy themselves of the merits of this cofl 



duit BB can be done most effect iially by examination and inquiiy 
on the spot. 

Whatever conduit may be used, the iiidivulujil iDsiilation of 
wires h e^^^ential. The test* which have l>een made thus far with 
inmilatron for arc lamp wire?, under these conditions, are exceed- 
ingly meagre. A &erie>i of tt^sts are now l>ein^ mutle by the 
Standard Underground Cafile Company, of Pittsburgh, which 
will tkiubtless be of value in this resjiect. 

It is a pec^uliar trait of humanity that we prefer to profit by 
our own exjmrienee, rather than alude by t!ie testimony of otliers. 
I would, therefore, respectfully su^j^t that such memliers as can 
do so, should, after eareful consideration of the subject, under- 
take the construction of short experimental undergniund lines 
with a view not only to preparation for the future, but to ascer- 
tain for the I)enefit of the entire fraternity the best in-^ulating 
material for subterranean arc wires. In Kises where antap>nistic 
le^gislation in tlireateued, tlie very fact that you are laborrnjij in 
that direction may prevent your being forced to do so, hastily 
and against your will. 

The burying of the wires in New York is a work of great 
magnitude, and should properly have been begun many years 
ago, in order that we might have thoroughly teamed our trade, 
instead ot' undertaking so vast a job as mere afr prentices in 
underground work. . My brief intercourse with the Commis- 
sioners leiids niR to believe that they fully realize the im|>ortance 
of performing the duty which has been placed upon them, with 
a proper regard for the continuance of all classes of service with- 
out interruption. When the task is (inally com|vlcted, and the 
wires work satisfactorily, with bills all paid, and dividends ap- 
pearing i*egularly and frecjuentlyj we may be happier — 1 am sure 
we shall be older. 



Mh, Benjamin : Mr. President, as we have a few momenta 
to spare, it might possibly be interesting to the gentlemen 
to relate some experience which I have had with an under 
ground conduit, that is, an underground cable. Abotit two 
years ago I went over in company with Dr. Seimen, of Lon- 
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don, and wltli \m brother, Werner Seimeti, to Lei}is!c, in connetv 
tion with the matter of laying cables fur the piir|>ofte of running 
the elcH'tric railways. Pn^vious to tlmt time the Seinien light 
along the embank men t of the Thames liml been run on underground 
wirt« and a very little, if any, diffieuUy had been cxperien< 
That led me to make a careful examination of all the csibles aiid 
systems which were in use in Europe <br the uudei^round tnuis- 
tnissiou of power and undergrounil transmission of currents, I| 
fomid praetieally three systems in use, the first, that wljieh was| 
best known, was the Berthoud-Borel. That constats in imbed- 
ding wires in cotton, wrapi>ing them in ootton, and saturating the 
cotton with linseed oil which had lieen subjected to a \'cry high 
tem|»erature, and incorporating with it a certain amount of 
r<*»in. It wits i'ound that Hnseeii oil of that character would not 
melt at a low* temperature and that its insulating j^iowers wei 
very high. It |X)asesseil the ijuality of not hardening under aa; 
conditions of tem|K»rature. That in?, a tenij^rature as low as twaj 
degrees centigrade would not harden it, and it could be subjects 
to one hundreil and twelve degrees Fahrenheit, without injury. 
That cable was in use by the French ei^rajjanies, also by 
the electric light companies, and in the opera house, and ii 
fact then* ii? now existing in France over 300 miles of tdepb 
ami atM>ut 170 miles of electric light wire. Only one ditfi< 
culty Oixntrreil, and that was in the ojiera house where a por- 
tion of tlie wire w«d laid on a nail in the wall. The cm 
waa carried out fn\m the tube along tliig nail and a little fi; 
resulted, which did not amount to anything. That cable has 
alao been largtij usod in London and all through Swttjserland 
Mil thnmgh Gt^nnany, In Fnmce it is carried throogfa the 
mw^Ts priuctpally, Tlie sewers are run at right angles th 
mlnKn^ the entire dly^ aiid when it comes to a Icv^l }K>int 
out^ aorfaoe of tbe cable ia tak^o off and, one or two 
difwftatiiii* on wkat the loop slioiiM be, are taken off for btanck 
otti ' j«ecxiiid ajntatt b tbe golta-pef>eba ajretem, that is, 

^Uutn wtR!9 wrappctt with giitta-perdiai or trmted with 
•|iBft?lia and tsttcUieiod ta a lead iiibe. The ^>ccific cooduet- 
fmiij of tliat ia smiewhai Ugber, bol it does not 
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the teni|jerature as well as the insulator I fii^t mentioned. Two 
degree centigrade will crack it. It is very difficult to bend, but 
it will last when put in the ground. The thinl system wlikh is 
in ust^ has been put down in Jjondon, wliieh comprisen a conduit 
made of beton. For ini^tiiuee, belou coutaining a nuniber of 
circular holes, made for the pui^age of wirei*, and a rubber con- 
duit in contact with that nsc«l for detaeiied connect ioiih, i.s carried 
right through the streeU. When tluit was laid there were a 
great many experiments made on compositions of all kinds for 
bulging wires* The trouble that was found was that tlie short 
circuit wcurring in any of the wires generated a great deal of 
heat * and it is a surf)ri8ing fact that any oomj^sition con- 
taining water in crystallization will give up that water in 
heating. It was found that the beat would set tVee the water 
of crystallisation and that the substance betwei-n the separate 
wires would become porous and the wires would cojinei't them- 
selves tlirough the moisture. It had to be abandoned for that 
reason. It would work for perhaps a year or a year and a half 
and tlien break down. In this country I do not believe there 
is goitjg to be a great denl of trouble. I imagine it is a bugljcar 
wljich frightens us more than it should. There is no more 
difficulty ID conveying a wire underground than overhead. I 
have tested 150 to 175 miles at a time through the telephone, 
and 1 have found tljat the transniissiou of sj>c^ecli was fully as 
good, if not better, underground than overground, and the 
actual cost of kicjiing tliem in order was fully 150 [?] per cent 
less. It costB about 30 per cent, more to lay au underground 
system tlmn an overhead system ; but ouee there it is there 
permanently, A great many object ions are made to the lead 
covering, one is that it wtmld be subjected to corrosive intlueuce. 
I have 8een lesid laid by the Faraday Company, of London, 
that w^as thirty-six yeavs under ground and not affectjctl in the 
bliglitest degree* When it was laid it was covered with coal- 
tar. In fact, the experience over there has been that it is much 
better for telephonic purjjoses to use underground conductors 
containing 36 to 38 wires. J(ow to come down to the ques- 



lion of actual co^t The coRt of laying an nndergmnnd J^ystetrt 
is 25 percent greater. The cost of maintaining it is fully 150 
[V] percent, less. To p:iveyoii some idea of tbese cables, they have 
maL'hines made at three or four factories in Berue Switzer- 
land, The machines will turn out froni 250 to 275 feet of 
(i6-wire ciible per minute. The insulation of these cables fc 
practii-ally as perfect as is necc.«;sary. 

The quftstinn of putting a telephone aod an electric light wire 
ID the same conduit, is one that is probably going to trouble us 
more tlmn any other I found that in the main sewen? of Pari«, 
whidi arc perhajis 10 feet in diameter, tlje electric light wires are 
carried on one ^ide, and the telephone wires on the other. There 
was no inductive etfect at a di.stanec of IG feet. Where they 
have been laid in thcj^e beton conduits through London, they 
found that the Blake receiver had to t^e altered* A multiple 
contact instrument wa.s neiMi^gsary to overeome the induction, A 
certain amount of retanliug influence affk'ts the telephone wire^, 
and bv usiriixa multiide contact instrument they had no ditticultr 
in overcoming that induction. 

After having looked over the matter, I am satisfied that a sys- 
tem to Ik* .satisfactory must have tirst an underground conduit in 
which the wiies are bare wires and in which every wire can be 
individually removed. Take a single cable where the wire^ are 
wnipjie^l together; let a wire be destr<iye<l, and, as shown by the 
recent tests made by Mr, Hamilton of the Western Uuion, the 
depreciation will \ye fully 30 per cent* 

The President: Allow me to interrupt you one moment. 
You say the wires should be bare wires. Do you mean without 
any insolation? 

Mr. Bknjamin : I mean without any insulation whatever. He 
showetl that the loss wa.s alvout 30 per cent, on the comluils now 
made. That applied to the cables they used in cri>ssing ennab 
and rivers and going under bridges, and in situations of that kind. 
But the conduit must be a conduit where the wires are bare and 
where there is no possibility of moisture. Take a conduit made 
of lieton or cement and plaee it underground at a temperature of 
50, and your wires will^ under almost any circumstances, get hot. 
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A condensation of moisture will take place within the inhea^ 
These tubes must be sealed on the end so that tJie wires are held 
almost in vacuo; if not in vacuo, at least in a ixmdition where the 
temperature is dry. The wires must bt* absolutely iusulatetl from 
each other at their endH, In most of the systems wliere the 
wires> rome out at the ends a drop of moisture will collect them 
together. There is always moisture in tlie man-liole9 under the 
street. There is always condensation on iron, and unless some 
sjTdtem is devised to keep those wires individually apart, the sys- 
tem amounts to nothing. That must be provided for. Then 
the system musnt take into coo slide ration a aibie to lead into houses, 
A leadn^overed cable treated witli ijome material which has a high 
eleetri<'al resistance and a low tfiindiK-tive capacity, and vvhieh will 
not burn vvlieu broken, is a dcsidemtum. Mi»st all tfie cables 
have been made of substances which if broken and the wire 
beated, would burn vtTv fast. I tliiiik that thof^e conditions 
being taken into consideration, it ought not to be a very great 
while licfore we have the underground trann miss ion of electrical 
currents in a condition which would be perfectly satisfactory to 
all of us, 

Mr. Fope: I would like to inquire a little further about the 
quesition of naked wires in the cotidnits. While it appears to 
me til at it might l>e desirable sometime?*^ for the sake of eheiip- 
iiess^ to run thtdm in that way, yet with the large number of wires 
tbat we have in this city, for instance, telephone wires and tele- 
ji^mph wires, it appears to me that the ir»mi required for the insu- 
lation (>f nakeil wirt^s will he so considerable as to be objection- 
able; and I would like to inquire further of the gentleman if 
thfjse were all naked wires which were run through tlie beton 
conduit. 

Mr. B£>f jamin : Yes, sir, it was found absolutely necessary 
to do it. 

Mr. DeCamp: How many were there? 

Mr* Benjamin: One hundred ami twenty-eight wires. 

Mr. DeCamP: Occupy ing what space? 

Mr. Benjamin ; Abtnit 34 inches, 1 think. It was found 
ibat if you take covered wires and insulate them with any kind 
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of material and carry them parallel to each other the ioduc 
currents will interfere. The effects of ioduetion hav€ n* 
been 8atisfartorily understood. We do not know to-day th 
itKliietive etftTts of currents upon each other. We do not_ 
understand emss currents. Take a nunaber of wires supplyic 
different eircnits of outgoino; and inj^^oing lines and bunch the 
togetlier, and you will tind re-sutts that you ainnot understand 
all. For instant^e, if I take a Brush 16-light machine, doubl( 
the wnres in the t^onduit I will not get more than onc-hnl 
the candle |>ower of the lights. The retarding effect upon the mail 
outgoing line will retard the ingoing line to this extent, that yc 
do not get nny return, and yet you have the electricnl resistanc 
Take a c*onduit with five No. 15 wires, say of two miles in length j 
couple the ends of those wires together, put a small storage baiter 
on to determine the resistance and you will tind it to be a certaifl 
amount. Now put the current fnmi the dynamo Iiere and you wil 
find an aitogetlier diirerent condition of affairs. The induct in 
of one wire on the other utterly upsets it. Afler making tho 
exj)crimetits it was found absolutely ueces^sary to separate thfl 
wires at sutfiricnt distiinces to get rid of what we call the field 
the wire. Every wire has its field. There is a wire going in 
that direction [illustrating]. That is its field. Its field de 
peuds of course on the intensity of the current and the amour 
of current that is t^arried. We have a return wire coming 
here [indicating]. That has a field. But the field depends 
what is tKsetl up here [indiaitint:]. Now those two fields mingle 
and the retardation is just the amount of the mingling of 
fields. For instance, I will call that a single wire containing^ 
eay, 600 volts and 15 amperes. For the sake of argtiment 
will say it is a field of tliat kind; that is to say, an induct!^ 
etiect is felt at that distance. Outside that distance we get n^ 
inductive effect that Is appnx'iahle. I put a wire out here which" 
contains 50 volts and 15 amperes. I find tluit its fiehl is like, 
that [illustniting]. Those fields do not mingle. But I incr 
the elwtro-motive force of this wire until its field mingles with 
that field, until those two fields cross each other. Then Uie ro*i 
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tardation upon the cnrrent which has the lea-st electro*inotive 
force is just the amount of that mingling by absolute measure- 
ment, and for that rea-^on we cannot put the wires all .siJe by 
side like that. With electric light wire?^, telephone wires — with 
any of tho*ie multiple contact instruments — it does not matter. 
There is sufficient current transmittetl to overcome the induction 
effects. But when you get electric light wires ami attempt to 
hunch them in a conduit, you will never do it satisfactorily. 

The President: Supj>ose you take a conduit on one side of 
the street in which you ]>lace ten arc light conductors, say No, 4 
gauge or its equivalent. You airry your out^oinfjj eiirrenta 
through tnose wires. Now I have, say, ten ditl'erent circuits. 
When yon return with those you return on the otiier side of the 
street. The positive wire is on oue side of tlie street and the 
negative wire is on the other. Then what? 

Mb. Benjamin: You get no disturbance, or very little. 

Mr. Cooper: You said a little while ago that it was very 
desirable tliat we shonld have such a cable as you mentitmed, and 
also tlie fact that they have been using this underground sys- 
tem on the other side. Have they arrived at any s^itififactory 
oonelusiun in that respect yet? 

Mr* Benjamin: No, sir. In my opinion, the Berthoud- 
Borel cable is the liest, though I think if some sul>stance — such 
as illununant salts — were mixed with the metal so aq to de- 
prive it of its inflammable character, it would improve it. All 
bitumen cables are intlamnmble. In the Paris 0(>era House the 
cable went along a nail and sagged, and the current was carried 
right out of the conductor and down the wall, which was wet. 
There would have been no fire from that, hut the cat de was made 
of a combination of linseeil oil and rosin or beeswax, mixed 
togetJier, and of course it flamed up and they had a Vjcautiful 
torch. If it had not been discovered in time it would have 
burned the building down. It is very much so with those rubber 
cables. They will all burn. There is one objection, that I have 
not stated to a great many of the cables, and that is where 
the cable is made of such material as is to be poured upon the 
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^ wires — it wilt melt in spots aud the cable will iSiig at those 
|K>iiit5 and lireak. 

But t(» reeur to llie former question. The reason why this 
cuniluit is UHtnl is to get these wires out of their 6ekK Thfi 
Eurojioaii law is very peeuliur in regard to laying wires. You 
know tlie city of Loudon id divided up into parishes or s^^iool 
distriets. What tlie school district of Westminster does th^ 
school difcitriet of St, Paul will not do. Westminster will give 
you one side of the street, and St. Paul will insist on your taking 
the other, and when you get down to St. Pancras, they requir 
you to go ill tlie middle. 

Mr. Si^ERRY : I understood the gentleman to say th*at the< 
of muinteuance of underground wires was less than that of over — '"^^ 
head wires. 

Mr. Bkxjamin : The United Telephone Company of Paria 
does not keep any men for repair at all. 

Mr. Spkrry: As this is an electric light Convention I would 
like to sjiy that ior electric light wires 1 have to keep a numbe] 
of men (nr that very thing. 

Mr. Bkxjamin: They have to use very few linemen. 

The President: Mr. Sperry, what relation does the^expense 
of maintenance of undergmund lines bear to the repair and 
mainttiniiiire of overhead lines, if you run Iwnli systems? 

Mr. SPEimy : 1 was talking with the i^^upcrinteodent of the 
Uniletl States Station here last evening, and I aske<l him what it 
cost him |ier mile to m» iota in his wires, and the data I obtained 
from liim were very interiisting, thuugh he did not give me the 
exact tignrcs. He told me how many lamps he had, and how 
many miles, and left me to figure tlie result. Now we are oper- 
ating about two (niles of underground conduit fmm our central 
sJatiuu in Chicago. We are comiielled to go underground all 
over. We cannot ertjss even an alley overhead, ami I would say 
that my cxf»ertcnce is that the underground system is a very ex- 
pensive one to maintain. We liave tried every aible that money 
can buy. We commenced with a lead-covered cable which had 
to be abandoned entirely. We bought about two miles of lead* 
covered cable. Then we tried the variuua other kinds, wUicb at 
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first seemed to he better. I might say, however, that iron con- 
duits are used in crossing streets. I have some btire lin^ run* 
ning a circuit of 42 lamps, for the Chicago Tribune y throtigh this 
conduit system. Those were put in as an ex^KTiment, and can 
be used as pole wires. They are laid in contiguous holes, that 
is to sayj this c^onduit is made of various sizes, usually 12 
inches in diameter with seven or ten 2 J -inch holes in it. It is 
made cif insulating material, most of which is silicates, and held 
together by asphaUum. I do not know exactly t lie amount of 
each, but the insulating qualities seem to be very high. The 
City Inspector gave our men instructions, and arranged the ter- 
minalsas was stated in the paper here. After we enter the hhx^k we 
have to take our wires under the area- ways, and I may say that 
the cfist of insulation and maiotenauce of these uudcrgrouml lines, 
especially where they go under area- ways, is very gre*it. People 
oci^upying area- ways are constantly putting boxes against them, 
or throwing something against them. On the whole, I do not 
think that it is a very satisfactory system, although it is in its 
infancy, and things may improve. 

Mr. DeCamp: I think this question of the cost of maiuten- 
ance of underground wires is a very important one, and I thiuk 
that all the statements which have been made, from the fact of our 
limited experience, should be received very gradually. For my- 
self I speak with great ht^itation aliotit the cast of maintenance 
of our overhead wires, which have been up now for nearly five 
years. The cost of maintenance of those wires is so low that I 
am under the impj^ssion I have not included all that belongs to 
that particular cost in ray estimate. I happen to have in my 
pocket a memorandum of the last seven months' cost of our 
overhead wires outside of the buildings. There are about 67 
miles. That cost, as I have it here, is figured on the basts of 
the cost of our fuel and carlmns and all other expenses, under 
subdivided heads — the average of the cost for the last seven months 
Ims been .17 of a cent per lamp. 

The President: How many lamps on the line? 

Mr. DkCamp: Ahout 800. 

The President; How many wires to the i>ole? 

U 
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Mb. DeCamp: We have on our CheatDUt street line 14 
wires. We have on city poles, on Market street, 18 wires, 
upon which there are also probablj 60 telegraph and telephone 
wires. 

The Pbesident : How long is that line on Market street? 

Mr. De Camp: It runs frora Thirteenth 8treet down to Fifth. 
Thiit is, about a mile. 

The President: And what is the cost? 

Mr. DeCamf: That line includes also about 60 telegraph 
and telephone wires, but the Chestnut gtreet line, on which then? 
arc 14 wires, U^ in round nunjbers;, two miles. We have two njen 
employed whose specific duty it is to look after our outside wires^ 
to inspect them and me that they are clear, but we do not inclade 
their wages in this e.'^tiraate. 

The President: How many lamps are there on those lines? 

Mr, DeCamp : Eight humired. The ppecific duty of tho^e 
two men is to run over those two lines and see that they are clear 
and hunt up grounds, and w^ere that the only work that they had 
to do, we certainly would not have use for tJiose two men. We 
woulil not have use for one man. Those men are useful in doing 
inside work^ putting uj> ins^ide lamps, luaking change*^, and i^uch 
other work as may turn u[i for them to do. So that if you include 
the wages of those two men in this, taking it through tlie whole 
year, it would not amount to a very large figure. It would still 
be below what the impression is would be the legitimate cost of 
mMintenance of overheat! wires. Now, if you gi^t an untlerground 
service that can be maintained at less cost than that, as Mr. 
Benjamin says, 150 [?] jier cent, less, you have very cheap ser- 
vice, 

Mr. Benjamin: I woultl like to ask the gentleman if the 
wires in Philadelphia are not on iron poles. It seems to me the 
Philadelphia plant is a very good one* It is much better than 
the majority throughout the country. 

Mr, DeCamp : Tlie Chestnut street line is on iron poles, and 
that is an ohjeetion rather than a benefit. Now I want to say 
further ; Mr. Pope meotioned the ciuidition of the lines here iu 
New York as needing to be iHinewed in a very short time, and 



that being the ca;^, it would be better to spend some money to 
get them underground. When we first commenced operations, 
the question of overhead wires was discussed, but no one could 
give us any information that was valuable for copper wires. 
We could only come to a conclusion from tlie experience of the 
telephone and telegraph wires* It was a qiiei^tion of how long 
the inHulation wonhl last Now almut 40 miles of our wire have 
bt*en up nearly live years. Witliin the last thi-ee miuithh I have 
had reports from the superintendent, who has gone over our lined 
with a view to seeing their condition and I he probabilities of 
their lasting, and we find nothing that gives any indication of the 
necessity for renewal excepting one case. In this I notioed 
myself^ in passing ahvng the street, where we had about Iialf a 
block of wire which was in the same condition as I understand 
Mr, Pope says many of the wires in New York arc, that tliere 
was a fraying of the insulation ; but on inquiry, I found that 
it was a little set^tion put in there at some time for some tempo- 
rary purpose. I think tliat if we go into the question of piittiitg 
down underground wires, and come to the cfincluslon that it can 
l>e done at an increased tvist of 25 or 30 per eent, or 50 per cent., 
ir we do not consider the cost of maintenance of tliase wires, we 
arc going to make a very serious mistake. Mr. Pope makes refer- 
ence to the scheme in use in Chicago, in w1hc1> they use bare 
-wires, and the method of plugging up the ends of the sections 
fiiaking them tiglit, I want to ask a question which will 
govern my opinion on tliat. What is the length of those sec^ 
tions ? 

Mr. Pope: The length of the blwks. I do not know the 
length of the blocks. Mr. Sperry, I presume, can tell that. As 
I understand it, they are plugged at each man-hole and run the 
entire block. 

Mb. DeCamp : That gives you a stretch of how many feet of 

The President: About three hundred feet, 

Mr. DeCamp : Is it possible that the wire can \ye brought 
I h rough that viaduct at such a tension unless you have a very 
large space ? 
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Mr. Pope: It lies there. 

Mr. DeCamp ; Then your material is supposetl to be of big 
insulfiting quality, and there you get your insulatioo instead of oo" 

the wire. 

Mr. Spebry: It seeras to me there h quite a misoonceptio 

That condiut is not userl for bare wire by any raeans. 

Mr* Pope: I said that it was purely experimentaL It 
of interest as an experiment. Mr, Benjamin said tliat it 
actually necessary — that I was not aware of. 

Mb. Df.Camp ; Mr. Benjamin, I understand that thev 
j»rop<»«ing to use this plan in the city of London? 

Mr, Benjamin : It is there now. 

Mr, DkCamp: You made a remark which, I think, was ^ 
pertiuciit, as to t!ie difficulty of preventing condensation, No^ 
it just strikeii me that this m the milk in the eocoanut. 
it not wise to drop this question of methotis of doing a thin^ 
until we iind out how to disjiense with the milk? It dc 
seem to nie that making all these plans for getting our wir 
underground is equivalent to Iniikling a railroad before we 
have a kwomotive. And another question I would like to i 
how of^ien are the*e conduiU that you speak of -tested foj 
grounds? 

Mr. Benjamin: They are tested on the same principle and 
the same way that tlie ocean cables are tested. Any difference of 
resistance shows that there is a ground. It is a regularly organ* 
ized system, one of Sir William Thompson's, 

Mr. DcCAMPi Do they find as much freerlom from the 
grounds on tho*?e underground wire.s as they do on the overhead 
wires ? 

Mr, Benjamin: Much greater. 

Mr. DeCamp: That is very much io its favor. How lonfi 
has that l>een in Paris? 

Mr. Benjamin: Five or six years. 

Mr. DkCamp: Are they generally utilized for telepbond 
purposes? 

Mr. Benjamin: For telephone and electric light 
poses. 
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Mn. DeCamp: I am not askintr these questions in a critical 
wajj but there are some things that have got me very much 
mixed up. At the time gentlemen were making some gtatements 
as to the methods of operating their wires, I read in the London 
EfUfineer that the question of telegraph companies putting tlieir 
wires underground in the city of London was before a eoramittee, 
of the House of Commons, and it was speeifirally stated there 
before that committee, and the cMTmmittee af'ce}>ted it as true, 
ao far a.s I understand, that the Metropolitan Telephone Com- 
pany, 1 believe tliey call it, have 5U0(} mih^a of wire in operation 
in the cily of London, and only half of that i^ underground. 
Am I correct in that? 

M R. B KN J A M I N : Yon are correct, sir. 

Mr. DeCamp : Tlien whence come th<*se refvnris that all the 
wires of the telephone (N>mpunies are underground? 

Mr, Benjamin : Yo i misunderstood me in reganl to London. 
I think the objt'ction rnis *d in London to }iutling the wires under- 
ground is al»oui the same as here* TlieGowers liave taken in all 
the money. Tlie Bell Company has taken in most of the money 
here, and I dn not think any of the local compsuiies have made 
much. The chief objection to iegislative action has been that 
very fact. That tliey can go underground is evidenced In Vienna, 
L^ip«ic, Berlin, ami Paris» and that the resistant^ of the line ia 
less is ehown by reading the reports in any of the papers such as 
Nature^ Enf/ineerhif/, 

Mr. CoorER : How many lines of electric ligtit wire have 
they got underground in iKnulnn? 

^Ir, Benjamin: I canunt tell you the exact nunil>er. The 
lougt^st circuit, I think, is on tlie Tlvame^ embankment. That is 
the JalOochkoif' 

Mr. Cooper : And have they diacontinued a great many of 
tliode lights? 

Mr. Benmamin: Ye^. I do not think there is going to be 
tlie trouble with underground wires that you geutlernen think. It 
is going to he a question of easy solution. Everybofly goes on 
the question of insulation. It is not a question of insrdiUion as 
much as it is a question of iuductiou. If you put a wire in 
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tliere, it does not make any difference whether yoa put in t 
feet of insulation or one-sixteeoth of ao inch. You roust 
rid of the induction. A great many people, in making* eon* 
diiits, will put a wire in there and put another wire over 
Now it does not make any difference wliether there is a f*>ot 
one^ixteenth of an inch of insulating material between thi 
wires. 

Mr, Curtis; I would like to ask Mr. Benjamin if, in h» 
invej*tigation, he has ever found any undei^rnund system that 
would be willing to adopt and put his money into? 

Mr, Benjamin : I woukl answer that by siwing that I do 
think I would put any money into the electric light bnsi 
If I was in the position of the Unite<l States Electric U 
Company, and could not supply some six hundred subj^cri 
I would undoubtetlly put down a lead -covered cable, 

A member: With the arc light system? 

Mr. Bexjamim : Yes; with the arc light system, and put 
under-ground* 

The President; The statement made by Mr. DeCamp wiU 
send us all to Philadelphia to learn how to run overhead wires, 

Mr. CtKiPER : I would like to ask what effect the inductioa 
of electric light wires has on telephone wires? 

Mr. DeCamp ; Except out of respect for our fellow- work' 
for the public goml, the induction part of it trouliles us v< 
little. 

Mr. Cooper: How do you get over it? 

Mr. DeCamp : I will simply say this, that the fii^t inti 
tion of trouble I had was from the Bell Telephone, when 
Morton was their general manager. We ran our lines down 
Market Street with returu circuits. We had a few lights along 
there. Tlie next line we ran down Chestnut Street and up Mar- 
ket Street, Then we were having a single side of Market Stn 
and one of the Bell Telephone customers complaineil to them 
being unable to use his telephone on account of something which 
the Belt Company pronounced to be induction. There certainly 
was a great deal of trouble on that line. Mr. Low, our super- 
intendent^ said to me that it was possibly due to the fact tbatoi 
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one side of the cirruit was there, and he thought it would be over- 
come when the line wa&i doubled. I told him to do it as soon as 
sible. It wft^ done in a .short time, and we have never heard 
inything more of it since. I would siiggf^t that thi8 Assoeiation 
apiKvtnt a committee to formulate a proper phm for running over- 
fa ei id wires. The reason why we are in disrepute with our wires 
overhead is eimply because we have tried to get too many wires 
on one set of poles* We have clone the work in a slovenly manner, 
and allowed the wires to sag. The only ohjt*ction people make 
to overhead wires is the unsightliness of tliera, but it seeras to 
me impossible to formulate ."^uch a system as would be accept- 
able to the municipal authorities and overcome all the objec- 
tions. For instance, I am satisfied that on Broadway one 
elei'tric liglit company has a certain number of wires which 
could get along with one-tenth of the wires it is using, and put 
the remaining wires on poles on parallel streets; and so with the 
telephone company. But it seems to me, that if the electric light 
eompanieg were compelled to put a straight line of pole^, and 
keep tlieir lines at a certain distance fnim the telephone lines — 
say the electric light wires on the bottonj,and tlie teleplione wires 
higher up, and the telegraph wires still higher up, using both 
sides of the street — that would overcome all the difficulties. 
The way of carrying a weightless f(>rce, like electrit-ity, is up in 
the air. It is much sattrr, much l>etter, and the expense is much 
less. If telephone companies were compelled to calde their wires 
where they pas«, they would take up very little room. I simply 
throw out these hints, because that looks to rae to be the common- 
sense solution of all our difficulties. 

Mr. Pope: I want to say just about two words on that poinL 
WTien the underground agitation first l>egan here in New York, 
I happened to be in the Traveler's Insurance Company's oflBce, 
on Broadway, and the Western Union Company bad just locatwl 
one of their immense poles, A gentleman in the offii'e said to 
me: **Look at that pole ; isn't that liandsome? Talk about put- 
ting your wires underground ; why, I think that is an ornament, 
and I am glad they have put it there.'' 
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5Ir. DeCamp: It la purely a catscs of senticneDt. There ij 

no (juefttion about that. 

Mr. Bowen ; When thb question is solved, as It will finallj 
l>e, we shall put all our wires alxjut seventy-five feet abt>%'e till 
ground, on iron poles, and Mr, Pope has struck tlie keynote i 
our elet'trie li^ht wires. 

The Pkesident : I would say to Mn Holt, that in the disb 
butiou of subjects to be considered at the next meeting, that i 
the Cou^truction and Maintenance of Lines is assigned to ft 
Coniniittee of which be is Chairman. 

I must say a word al>out these Philadelphia lines- Mr* 
De Camp has three miles of jKjIes and forty-six miles of wir 
and be carries eight buntlred Jumps on the forty-six miles i 
wire. 

Mr. DeCamp; I will correct that. We have sixty^eve 
miles of wire. 

The President: Then your figui'es are wrong. It doesnl 
make sixty-seven miles of wire when you add it up. 

Mr. De Camt: Allow me here to get you Ktraigbt on thati 
In the tirst place, our station is just two miles from the Delawar 
River. Our main lines run down to the Delaware on Chestnut 
and Market streets. To get at tliat we bad to go around thd 
puljlic buililings. There we have a double line down. We hav^ 
a line ou Sixteenth street and around on Thirteen tb street 

The President: On Chestnut street you carry your o« 
poles ? 

Mr. DeCamp : Yes, exclusively. 

The President: Tliat is eighteen miles of wire? 

Mr. DeCamp : Ymi figure it up ; I am not go«xl at figures. 

The PrE-sident : I am not figuring it; 1 am rci>eating wha 
you gave me. On two miles of poles you have eighteen wir 
How much wire have you on other people's poles, and how much 
on your own ? 

Mr, DkCamp: The great bulk of our wires that are on the 
city fKiles is on one*mile poles between Thirteenth street 
the Delaware on Market street. 
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The President r The bulk of your linee, then, is on other 
people's poles? 

Mr. DeCamp: No; the hulk is on our own poles. 

The PresidExST : You have eigljte<?n vvirfs oo Market street* 
That is eight*»en — 

Mr. Ccm>per : May I rise to a point of order? Isn't the 
question before us that of untler^mund win*^? May I ask what 
cx»n flection Uie subject you are discuj^sing with Mr. DcCanip has 
with the question before the Convention? 

The President: Yes, sir; it will afford me p^retit pleasure to 
answer the gentleman*^ question, ei^peeially when it in interjected 
at this stage of the proceeding* The discussion here, as to the 
iffcrence between the cost of maintenance of overhead and on- 

T^round lines^ that you are listening to now, rs relevant, so far 

as Mr. DeCamp's statement is concerned], that the cost of thecrare 

f sixty-seven miles of line is^l.M a day; I think, he pays $10 

week for the linemen. I want to show, therefore, that Mr. 
DeCamp's statements are not statements that can Im* relied upon 
for other people, because if I axn get answers to these questions 
stmight, I can get at whether he maintains the lines, or the tele- 
phoTJe company maintains them. What I am trying to do, as 
President of this Aasoeiation, is to prevent any matter going on 
this re4X»rd that will be misleading. So that, if an electri*^ light 
manager charges to his labor and maintenance account just what 
it costs him, and then re}K)rts that as thectjst of maintaining over- 
head lines as against undcrgnmnd lines; and then, wiien you 
come to analyze it, you find that somebmly else is paying part of 
the expenses, it is my province to get up in tliis place, and 
ask these questions, so as to cfjrrect any wrong imprcKSions that 
may get into the heads of members. I have a club in soak for 
myself just like that at home, if that statement is ct>rrect in its 
details. U Mr. DcCamp can run his system at $1.36 a day, 
when it c(>sts me $10 a day, there will be lively times for me 
when I get back. 

Mr. C<k>per : The explanation is very satisfactory. 

The President: The Market street circuit is eighteen miles, 
tliat is eighteen miles out of sixty-seven. 
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Mr. DeCamp : I can ejcplain that. I did not make the stai 
ment i^peci fit-ally, bat I presumed that every gentleman wou! 
imdorstiiiid that^ in the five years we have been in operatioi 
we have not bet^n under the ex|>euse, which is inevitabh% of 
newing the pole??, and all that sort of work. We paint our pol 
every year, bnt, rather than the city bearing any portion of 
maintenant^ of our wires on their poles, or doing the Kligli 
thing that will relieve us of any expense, it is quife the otl 
way. We are eomi^elkil, as a matter of policy, to go to gi 
ex|)en8e on their aewjunt. 

The President : Donh they keep the p*»Ies up? 

Mr. DeCaxMP: They keep the poles up, I hav^e not inrlndi 
ill this expense any renewal of poles, but I will say this, from mj 
exporienee, thnt we would be very glad, iudee<l, if w^e could 
along witliout going on the city poles, I t^-Heve the expeni 
would Ix? detTeaned rather than increased. The painting of thi 
poles I clmrge to tlie expense of line. I charge everything 
the expense of line that comes to me from our storekeejjer up to 
where tlie wire goes^ into the bnihliiig. Thase figures have struck 
me as being very low% If I have made a mistake in it, then 
am doing injustice to acme other items of expense which ap] 
on our b<K»ks. 

The President: Now, Mr. Callender, we would be glad 
hear from you. 

Mr. Callender: I feel that anyone coming forwanl befoi 
a SfK'iety of electric light engineers to advocate the undergr*juu< 
system, must apjie^ir at a very grexit disadvantage. I know per- 
fectly well that individuals feel that all ailvocates of undei^round 
wires for sndi purposes would bo better burieti themselves than 
the wires, and it is with that feeling that I come, But no one 
could have come to America as I have done, without seeing tin 
enormous polea with the cr(kss'bars outstretched, disfiguring the 
architetvtnre of your cities, I suppose that the cf)mmiltee havi 
asked me to state my experience here, in order to learn what 
have done in England, xitthe meeting of the electrical engiui 
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in Philadelphia last yexvr, my son rcai] a paper which I suppose 
most of yon have had, as to what had been done up to that time. 
During hist year tlie s[>read of the inwinflescent U^ht tfi rough 
Etiglaml hiis been very extensive. Tlie arc light, it is perfectly 
plain, is dLHapi>earing from EnghimL I do not think that there 
are f\ve hundred are lights in existence with the exee[>tion cif the 
few in the railway stations. They have not satisfietl the English 
people. They have not been carried out in the way in wiiieh 
they shouKl have been ; and in the city of London, in the west 
end of London, in Liverpool, Munchesterj Glasgow, in every 
one of those places they have disappeared, and it is only in sepa- 
rate installations that you find them now. Against that, however, 
llie spread of the incandescent light is very remarkable. Durinoj 
tJie whole year, we have been as Imsy as we possildy eould be^ 
manufacturing mains, varying frora one hundred to five thousand 
miles. And I tliink that I ran ^-pak with a little authority in 
this matter, when I my that the whole of the installutioiis of the 
incandescent light, with a very few exceptions, laid in Englandj 
have been done by our firm. We have never had a fail tire. We 
have now had our mains laid four and a half veal's, and have 
never had a failure in England. During those four years and a 
half, we have not s|ient one single eent in maintenance. An un- 
derground system reijuires a material as an insulator, quite dif- 
ferent from what some of our friends have said, Tliere must l>e 
insulation, and good insulation, if you want a goo<l underground 
system. It must l>e an insulator that will not l>e allected either 
by drought, or by the earth, or by dampness; tliat will not be 
affected by the sewer ga^es that are so common ; that will not be 
affected by the escape of gas from tlie mains. Now, if you take 
either India-rubber or gutta-i)ercha, and get any chemist to ex- 
amine it chemically, he will tell you that all sewer gas and 
coal gas — that all th<»se gases, whenever they come in contact 
with either gutta-percha or In<lia-ruhl)er, completely destroy it. 
^ Alter a great many years experience in the use of bitumen — I 

^B^Was then introducing asplialt tlirough Europe — after watching 
^BbarefuUy the effect of everything upon the asphalt, I found that 

L 
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it was practically indestructible. We have same utensils that 
were made in Egypt long, long, ago, and coated with bituoieii 
which litive recent I v been unearthed, and the bitumen is as fr 
to-day as it was three or four or tive thousand years ago. 
through the East, whenever a piece of bitumen work has 
unearthed, it has l)een found to be perfectly unaffected by tin 
atinnspljere or by damp. In 18G9 I laid a very large work ii 
lyondon, and very recently I took up some sample:^ to 
if there was^ any evaporation or any <lestructioii of the bitumen 
I found that none had taken plac^^. I found it to withii 
one hundred per cent exactly as it wa8 the day it wa^ laid 
down. I then eet myself to discover gome means by which 
thin liitunien could bo brought into a plastic state, the same a^ 
India- rublfcr, and after t^me seven years' work I discovered 
wliat I wanted, and made what we call Biltite. We have tried 
it by immersion in acids, by every ex|>eriment that we coulc 
device, and we have found nothing that takes away fn>m it it 
qnalitier?. It is neocs.siiry that in Bome way or other, b| 
iron Ikixoh or wooden boxes, or in some w^ay, we prevent any 
damage taking place. We have jirepartnl si>me plans showing 
how it can be done. This is a series of plans [exhibiting a drawJ 
ing], this [indicating] is an iron 1k)X exactly tlie size that it would 
be in reality. It Ls made to hold titty arc light mains, each one 
perfectly insulated, and eacli one perfectly separate from the 
other, and each one independent of the other. There is a bitUi^H 
men bridge here let into tlie box at a disliince of almut eighteen^" 
inches from the other bridge. Ten mains are then laid in tJiere 
and up to this line liere [indit^^ting] the hole is filled in wit 
specially prepared bitumen. Upon the top of this, another fov 
and so on until the whole is finished. When that is tinislied it i| 
as hart! as a piece of granite. No acid will touch it. No out 
ward damage can aflect it at all. Then we liave here a twentf 
box, a twelve box, a ten box, etc. Screwed on the surface ' 
the box is a small opening with a joint screwed on there [iodic 
ting]. Tlie (!a use of these plans being prepareil was this: We 
were appliecl to hy both the Brush Company and the United^ 
States Company to prepare a sketch for them, showing how wd| 
bring up mains from one point to another that were not to be 
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tapped at all. This was inlenderl to he nin from Thirtieth 
street eiist np to Fourth avenue, and frora tliere it was to diverge. 
Bnt that is a matter of detail. 

Mr, DeCamp: Chestnut s^treet h a little extreme in its con- 
dition. It is not an isolated ea^e aljsohitelj. I findj in looking 
at the city plans, that on account of the water mains and the gaa | 
mains on Chestntit street, that there h only about two aud a half 
feet square that is available for potting wires under groutid, 

Mb. Callender: Those arc engineering difficulties that very 
little engineering ingenuity would overcome, 

Mr. Curtis: Do you liave any of these conduits in operation 
rnnning from ari.^ light stations? 

Mr. Callenuer; No, sir. We have them in very large 
quantities for incandescent. 

Mn, Curtis; If you cannot tap a main wire^ what are yoa 
going to do when yon get a new ctistomer? 

Mr. Callesder: You can adopt a certain number of main 
wires. You can adopt 10, 14, 18 wircB in one street, I do not 
think there ia any place where eighteen wires are used in the 
same street 

Mr, DeCamp : Oh, yes, we do ; we are only sorry we cannot 
get eighteen more in. 

Mr. Cam.ender; I am glad to hear it 

Mr. DeCamp : If we eon id go to the public and say there is 
what we have, and that is the way you must take it, we would 
be in an excellent position to carry out those ideas* Bnt some 
one will say, I want a light from 3 o'clock to 10 o'clock, and if I 
cannot get that I do not want the light at all. Now the only way 
to solve that is to put him on a circuit that runs from 3 to 10, 

Mr. Callender: These plans were made to meet wdiat is 
presentee! to us. There is only one thing that I think I should 
like to say further. There is no use in sluitting one's eyes to 

istakes that have l)een made here. I have told you that in no 
in England has any complaint ever been made for tlie last 
four years and a half. We have made one or two mistakes here, 
»nd one of those mistake^^ is with our tViend Mr. De Camp. I 
t;htnk the fault lies partly on his shoulders and partly on ours, 
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and it is jimt as well to confess one's sins in anticipulian. Last 
year Mr. DeCamp wanted to lay in Delaware avenue one mile 
and a quarter of double line. We sirpplied liim with cabl^^ 
guaniu teeing tliat if lie waa not satisfied with it we would noP'" 
aiik for pnynicnt. When it came to be laid, it was found thftt 
there was an ordinance that any one puttinp^ down a lx>x woui^^ 
l>e retpiired to pay a tax, I tliink, of five cents per iw^t through™ 
the city. He said he intendtiJ to put in some sand and bury the 
cable. He thought ir would be a good advertisement if it sue* 
ceedt'd. 1 was inducted to do that. It was put down, and I do 
not tiiink it ran more than a week or two liefore the light gave 
out. That cable, I suppose, is now useless. On examining 
it ap|>eared that some of the damiige had arisen frora being ci 
into liy stone in the sand ; hut it i^ quite possible there may ha 
been damages timing from the inside. Everything that we bad 
laid berure, and everything that we have laid since, has alwai 
been luul in protecting cases, and this in Delaware avenue is t 
only piece of «ible we have ever laiil that has Ijeen disfavored, Wil 
shoiilfl not have done it* But there is tlie fact that that has lieeo 
a failure which cf)St ns some money ; and I am afraid it cost Mr» 
DeCamp some money also. 

Mr. Ridlon; I would like to ask the question if there ca] 
be any damage done by the expansion and contraction of tb 
cable, that is, the expansion and contractidn of the metal, and 
would like to know what effect it would be liable to have? 

Mr. (Fallen der : In the first place, we do away with all solid 
wire. It does not make any difference how weak it is. We 
make the cable in sections, and the expansion and contraction are 
never felt at all. In cases wfiere we want two and a half mil 
of incandescent lighting there is no expansion at all. We hav 
one instance of about 20 arc lights and 600 incandescent lights fol 
two miles and a half, the cable being in a small wootlcn box. Thai 
has been done for three years and a half, and there never hasj 
been one single hitch np to the day I left England, We have 
ju.st finished a work where we have laid plant for 10»000 incan- 
descent lights, and 300 arc lights to be suj>plied from (he sam< 
The leading main is brought on about 450 yards from the dynam< 
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That main consists of ten different maiiifi, five positive and five 
negative, eacli Wing ccKinpof^ef! of nineteen No, 6 Binninghara 
wire j^auge. From that p«ant it is distribnteJ right around the ' 
fttreet>«, in snch a systera that, if any part of the wire ia broken or 
damageil, no bonse would be witliont tlie light. That 8y>item baa 
been already completed and tested thoroughly, and I had a note 
from Mr, Preec^e the other day saying that he bad been over there, 
and be had never seen a more perfeet one in his life. The whole 
of the Government work through the country has been done by 
us* We have dime all the powder magazine!*, a gotnl number of 
the ship yards, Buckingiuiiu Palace, Windsor Castle, the House 
of Commons and the Law Courts, We have just fioisbal light- 
ing up the five principal stations of the underground Metropoli- 
tan Railway, conducting cables for aUnit a mile arid a half from 
the dihtribnting point, 

A eingular thing in England now is thiit all the electric light 
companies? are disa))pearing. The only two left are the Edison 
Company and the Anglo-American BiukIi Company. One of 
the large oompaniea has gone into bankrtiptcy. This resulted 
from the fact that in England matters were so tinamx^il that the 
price |>aid to Hjme one for the license to form these conipanies 
waa such that no company could live. For instance, the London 
and Metropolitan Brush Company ]iaid j£5rK\00<3 for tlie right of 
using the Brush machine. If any company nin exist (laying 
such an amount it is a mystery that has yet to be solved. I will 
be very glad to answer any questions. 

The PRE81DE^T: The hour of atljournraent has now arrivei], 
*lioder the resolution of yesterday. Before adjournment, I will 
|«y that a number of sulyects have been suggested for the next 
meeting, which will take place in February, and at which we 
will probably have more time for discussions, lo relation to the 
statement made by Mr. Cal lender just now, it is popularly be- 
lieved and borne out by the putdications of the English press, 
that the act passed by the English Parliament baa destroyed the 
electric lighting business more than any financial difficulty. 

The subjects for discussion at the February meeting, so far, of 
course, as they have been selected^ will be added to, and a complete Hat 
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will he poblkhed in tbe dedrial newspmpas. Tbey are ai 

follows ; 



Ehdridtf a» on IffmwamtmL — Measts. Bowen^ Chicago ; Moses, 
New York ; Spcrrr, Chica^ ; Clevehuid, Hartfotd ; ami Halt, 

iVopflr (hmirmeium amd Mnifdrmmet nf WTir**. — Me<*srK Holt, 
Clevdantl; DaI^tH^ Harlfonl ; Faliaj, Bostcm; Duncan, Pitts- 
burgh ; Werkfi, KaDMS Citr. 

Sfenm Potrtr. — Messrs. Ide» Springfield; Evans, Baltimore; 
De Camp, Philailelphta, 

Umterground Lin^M. — Massia. Pope, New York; Speriy, 
Cljiraj2*>; Pattenstin, Chicago. 

Imyindr'jtcerU Lujhtlng, — Dr. Moses and others. 

Hhfiory and Pro//r<vof of Eieelric Ltffkling, — Mr, Wortiiing- 
ton, EU^lrient Reneit, 

Hmtory and PrognxM of Eleetrkiif as Applied to Ifo^ors, — 
Mr. Johnston. 

Elfdrie Lufhtlng in Omada, — Mr. Ross, Montreal, OTnada, 

MenjfHrematt of Hi^jlk-Tamion Currents^ Best Injitmments For, 
— Mr, Van Dc[icele, Chk'ago; Professor Thorajisori, Mr. Hous- 
toUf Philiiilel|ilua. 

Br«t Equipment for Art Lighting Staihjig, — Messrs. Evans, 
Baltimore; and P<isens, Cleveland. 

Operaiing Expenses, — Messrs. Weeks, Kansas Cily ; De 
Camp, Philmlelphia; Guerni^ey, St. I^mis j O^Connor, New 
Orleans?; Goif, Xew York; Tiidor, Baltimore, Md, 

Line WirCy Best for Overlitad Linesty Size^ himdation^ £3Ec.— 
Mr. Cleveland^ HartfonL 

Carbom and Globes, — Mn Ridlon, Boston, and others. 

Storage BaJJerirs. — Messm, Holt, Cleveland ; and George H, 
Benjamin. 

3I(jtors. — Messrs. Van Depoele, Chicago; and Htx^hhansen, 
Brooklyn. 

Arc Lighting. — Mr, Hochiiausen, Brooklyn. 

Conference Chmmtifee on the Matter of UnifmiFnit^ of Prices of 
Apparatus and Service,, — Messrs. Ridlon, Boston ; Cooper, 
Brooklyn ; Bowen, Elgin ; Chase, Holyoke ; Ver Nooy, Chicago ; 



— 241 — 

Lyne, Jersey City; Ide, Springfield, 111.; De Camp, Philadel- 
pliia; Smith, Peoria; Guernsey, St. Louis. 

The President: Gentlemen, I return you my sincere and 
hearty thanks for the close attention you have given to the ])ro- 
oeedings of this Convention, and for the kindness and Courtesy 
which you have uniformly extended to the (KXisupant of this chair. 
Our intercourse has been very agreeable and pleasant, and I hope 
as profitable. Wishing each of you a safe return to your homes 
I now declare this Convention adjourned »ine die. 
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MEMBERS OF THE AS.SO(. I ATION. 

Xew Haven Electric Com pan j, .... New Haven, Conn. 

Mitchell, Vance A Co., Electroliers, . . Xew York. 

Electrical Review, New York. 

Electrical Supply Coni|Miny, New York. 

Hriish-Swan Electric Company of New England, . New York, 

Holmes, Booth & Haydens, New York« 

Excelsior Electric Company, Brooklyn, X. Y. 

Brush Electric Light Company, .... Philadelphia, Pa. 

Swift Electric Light Company, .... East Saginaw, Mich. 

American Electric and Manufacturing Company, . New York. 

• Guemsey-Scudder Electric Light Company, . . St. Louis, Mo. 

Consolidated Electric Light Company, . Portland, Me. 

Brush Electric Illuminating Company, . . New York. 

Day's Kerite Company, New York. 

J. A. Roeblang's Sons & Co. (Cables and Wires), . New Yorlij. 

Royal Electric Company, Montreal, Canada. 

Thomson- Houston Electric Light Company, . Philadelphia, Pa. 

Worcester Electric Light Company, . Worcester, Mass. 

Fort Wayne Jenney Electric Light Company, . Fort Wayne, Ind. 

Minnesota Brush Electric Light Company. . . Minneapolis, Minn. 

Jarvis Engineering Company, .... Boston, Mass. 

Van Depoele Electric Manufacturing Company, . Chicago, 111. 

Allegheny County Light Company, . . Pittsburgh, Pa. 

William L. Libby & Sons, Boston, Mass. 

Riverside and Oswego Mills, Providence, R. I. 

Cullender Insiihiting Company, .... Newark, N. J. 

Poughkeepsie Electric Light and Power Company, Pc^ghkeepsie, N. Y. 

Schuyler Electric Light Company, .... Hartford, Conn. 

Electric Light Company, Hartford, Conn. 

Springfield Electric Light Company, . . Springfield, Mass. 

Pittsburgh CiirU)n Company, Pittsburgh, Pa. 

Thomson-IIoiiston Electric Light C<jmp}iny, . . Norwich, Conn. 

Ball Electric Light Company, .... Reading, Pa. 

Steam Supply and Electric Light Compiiny, . . Springfield, 111. 

Morss & White Wire (Company, .... Boston, Mass. 

Daft Electric Light Company, .... (ireenville, N. J. 

North Adams Electric Liglit Company, . . . North Adams, Mass. 

Bridgep<»rt Electric Light Company, . . . Bridgeport, Conn. 

Ilolyoke Electric Light and Power Coinpany, . Holyoke, Mass. 

Br(K)kline Electric Liglit Company, . . . Brookline, Mass. 

Electric Light Company, St. Paul, Minn. 

La Crosse Electric Light and Power Company, . La ("rosse, Wis. 
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Electrical Supply Company, Chicago, III. 
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Kuasell Mining aud Manufacturing 
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Electric Illuminating Company, 

am Isolated Plant, 

Y & Co., Electroliers, . 
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Electric Light Company, 
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j^lectric Light Company, 

I Carbon Company, 
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•d Underground Cable Company, 

Blufiii Electric Light Company, 
Uectric Company, 
Electric Light Company, 
Electric Light C<impany, . 
Slectric Li^ht Company, 
Slectric Lighting Company, 
^house, Church, Kerr & Co., 
>ort Brass Company, . 
I Bniss and Copper Company, 
Jity Carbon Company, . 
n Electrical Supply Company, 
Electric Light Company, 
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. St. Louis, Mo. 

Kansas City, Mo. 
. Cleveland, O. 
. Brooklyn. N. Y. 
. Albany, y^Y. 
. New York. 
. New York. 
. New York. 
. New York. 
. Elgin, III.' 
. Waterbury,,Conn. 

Boston, Mass. 
. Cleveland, O. 

Providence, R. I. 
. Pittsburgh, Pa. 

Council Blufl^ Iowa. 

Boston, Mass. 
. Detroit, Mich. 
. Chicago, III. 
. Cleveland, O. 
. Indianapolis, Ind. 
. New York. 

Bridgeport, Conn. 
. New York. 
. Cleveland, O. 

Baltimore, Md. 

Baltimore, Md. 
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Convention* 
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George S. Bowen, Elgin Cum puny, Elgin, 111. 

E. A. Sperry, 8p€rry Company, Chicago, Hi. 
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IL M. Clevelumi, Schuyler I'ompany, Hnrtford, (-onn, 

Charles Cooper, Mnnicipul Coiupuny, Brooklyn, N. Y, 

Frank Kidhjn, Brusb-Swan Comparny, Boston, MuMt^, 

P. Fahay, BroHh-Swan Coinpany, Boston, Mnss. 

8, A. Duncan, Brush Com puny, Pittsburgh, Pa. 

James Jep-Hon, ThomHim-lIonslon C^tnpiiny, Norwich, Conn. 

A. J* Hoh, Brush (parent) Comptiny, C!evei»nd, O, 

C» C. Curtis, Bnwh (parent) Cimi|mny, Cleveland, O. 

W, W, Leggelt, Detroit Company, Detroit, Mich, 

K. J. U*Beirne, Star Company, Fort Wayne, Ind. 

J, F, Upton, Jarvis Company, Bos ton, Mjisri, 

J. F. Noonan, Pater^on Company, Pater^on, X, J, 

Tliointm Dilicer, Council BluHk Company, Counril Bbiflk, Iowa. 

John J. Moore, Springfield Company, 8pringfietd. Mass. 

W. H. Baker, Americjin Company, New York. 

VV> J. Jenkft, Amencan Company, New York. 

A. J. Killer, American Com|wniy» New York. 

E. A, Goir, American C^Mnjmny, New York. 
Henry i\ Cnrnmn, Tej*la (*<»«npsiny, Kabwny. N, J. 
R.J. Wincbesler, Holyrike Compriny, Holyoke, Ma.s.*«, 
A. DeCamp, Brnnh Company, Philatlclpliia, Pa* 

F. U. GillM?rl, New Haven Company, New Huvcn, Conn. 
James English, New Haven Contpany, New Haven, Conn. 
H, C Adams, Holmes, Booth A Hayilen**, New York. 
M, E. Bftird, Holmes, B<x)th i^ HaydenH, New York. 

C. B, HolohkiHs, Day's Kerite Company, New York. 
W. 0. Cullender, Innnlrtting Company, Newark, N, J, 
IL Thayer, Western C^jnipiniy, New York. 
K, Hurrington^ Western Conipuny, New York. 
Charl*^ Kolfe, Western tJomjMiny, New York, 
H. B. Lytie, l.ylle & Co., New York. 

G. L. Beetle, Lytle ^k 1\k, New York. 
G. W. Parker, Parker-Rii*weU i'ompany, Ht. I^jnis, Mo. 
L. M. Finhback, Parker- Russell Company, Si. Lonis, Mo, 

D. H, Tnxworth, 8onlhern Company, Baltimore, Md. 
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1. 2r}. Garrett, Soiitliern Company, Baltimore, M(l. 
. . X^. Ide, Ide Company, Springtield, 111. 

-ge F. Porter, Pittsburgh Company, Pittsburgh, Pa. 

r^e VVadsworth, Boulton Company, Cleveland, O. 
. X-^ . Libbey, Globes, Boston, Mass. 
^ - JJ>. Stanley, Brass Works, Bridgeport, Conn. 

• Nicholson, Ball Company, Heading, Pa. 

'V'^'. Spang, Ball Company, Reading, Pa. 
Coggeshall, Mitchell, Vance & Co., New York. 



"ge L. Wiley, Waring Cable Company, New York. 
^**J <->r D. P. Heap, Secretary United States Lighthouse l^rd, Washington, 
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-•1^ ms. teuant J. Millis, in charge of Hell Gate Improvements, New York, 
^^^"■^^^d Moore, Wire Company, Philadelphia, Pa. 
^^*^^->»"ge A. Mayo, Mayo Company, Boston, Mass. 
^^ - Cj. Kerr, Westinghouse, Church, Kerr & Co., New York. 
^- ^I. Smith, Ansonia Company, New York. 
J. Xi, Sheriff, Sheriff; Son & Co., Pittsburgh, Pa. 
"- Xi. Brintnall, E:ist Saginaw, Mich. 
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The Convention was called to order at 12 m, by the 
President of the Association, Mr. J. F. Morrison, who 
addressed the Convention as follows : 



Gentlemen : 

The success which our Aseociation hm alreatly fichioved must 
be very gratifying to its fouurlers and well- withers. Tliis wcll- 
earneil fruit is the reward of the toil atnl trouhle bo^stowed upon 
it Its numbers, its po])ularity, urid its usefulness liave, iiideeily 
grown with lightuiug-hke rapidity. From the small group of 
men gathered together in the parlors of the Pacilic Hotel, at 
Cliicugo, one year ago, it lias grown to an Assuciution numbering 
hundreds of members, and its influeoee has already been felt 
through all the ramifications of the electric lighting business. We 
meet here upon the floor of this Convention as the scientist and 
the practical man. The former imlicafes the coarse along whicli 
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tlie hitter may walk mid achieve such results as imst bistory 
promises to the future. Bnltimore exteiicls to you a welcoming 
Imod ; and jH'nnit me to say now tliat its history, as rehitea to 
tdectrical uuitters, k fraught with unusual interest Nearly all 
,thtj practical applications of electricity, such as the telegraph, 
the telephone, the eltctrie light, the "electric locomotive, Ac., 
have either found their hirth, or, to some extent, their fruition in 
this city. 

You have in tfits room to-day anions: those who will give you 
a hearty welcome and extend the hospitiilities of Ji city renowned 
for its Hherality and broad view?, Maryland's Representatives 
ill Congress, nu^mhers of the State Legislature, and the Chief 
Magistrate of the city of Baltimore, 

At our lust meeting, held at the Hotel Dam, in Kew York, a 
distrihution of the suhjects presented to that Convention was 
made to various eonimittees, upon whose reports and the accom- 
panying papers you will he called upon to pass during the present 
session. Among the most important (to my mind) will be the 
discussion upon *• Electricity as an ilhMuinant,*' *'Arc versus 
Incaruh'seence Lighting/* and ••The Feasibility of Placing Elec- 
tric Wires rnderground " We will also have the very important 
matter of *MN)erating Expenses" to discuss, as wefl as **The 
Kelation of Electric Lighting to Insurance," The names of 
Dr. Otto Moses, Prof. George PL Benjamin, Major Heap, of the 
United States Navy; Mr. E K. Weeks, of Kansas City; Ralph W* 
Vo\K\ (ii*orge Wofthington and C. J. H. Wootlbiiry, of New 
York, are a sufficient guarantee of the intelligent manner in 
w hich these subject^s are likely to be diseusseiU 

Among those who have acce]»te<l invitations to be present are 
Pri»f M, A. Newell, Principal of the State Normal »Scbool and 
State Superintendent of Public Instruction; Ilenrv A. Wise^ 
fc>unerintomh-nt; John K McCahan, Assistant SuT lent 

of Pnhlie Instruction of BiUtimore city: and Henry V *iid, 

of the Johns Hopkins University, wboee reputation as au 
anthonty in ekH^trica* matters is notci^nfined to bis own country, 
but is woll known wherever the subject of e'ectricitv is intellV 
crnt y itnestigtitetl; Ensign Ix)uis Duncan, Foited States Navy/ 
; t**^ '*^*^' Committee on the Life Testa of Incandescent 

iVvnanu^, npminte^l bv the Fnwiklin Institnte, of 
Prt^f. Kimball and l>r* Perkins, of the Jobus 
ersity, have a'«> be^a invited. Tbe^ gentlemen 
v^on will. I hare no dottbt^ offer manv valoable 
..t.^ ti,., h^^^ experience gained througfe acienlifie 
s^lrical iMd. 

i»ratbec» prtmnt iht doteet attention to 
\mkm al this meeiti^, 

" iiiir\idw» lo fonsi the Hon. James 

^90 been for 
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rly half a century identified with everything beneficial to our 

great city; one who not only encourages progress, but keeps 

Jong, step by step, by her side; one whose words of welcome 

[>me not merely from the lips, but are the genuine expressions | 

** the heart— the great lit'ar t uf the Lospitiible jK'opJe of Baltimore. 

Mayor Hodoes: As Mayor of Baltimore^ I exk*nd to the dele- 
ates of the National Electric Light Association a sincere and cor- 
dial welcome to this city. As it is one nf geographical central ity, 
rbose inhabitants are proverbially kind-hearted and hospitable, 
'deem it not egotistical to remark that the place uf your meeting 
_ I well chosen. T am only repeating a phititude when I say that 
"safety to liie and pro|>er ty^ and good living and good cheer are 
among the distinguishing characteristics of this community, and 
I umlerAvrite this bond to you. While amung ns, the eyes of oar 
women will illuminate your pathway by day, and our electric 
lights will perform for you a similar service at night. With 
such all-pervading radiance around you, the jiroceedings of 
yonr Convention cannot be otherwise than brilliant. 

The people of Baltinxore cannot but ft^el a lively in t^.- rest in 
the questions to be discussed in this Convention. It was here, 
1844, tluit Morse first brought into successful operation his 
elegraphic line, connecting this city with AVashington, No 
rander result can ever be achieved by human genius over space 
and time. I witnessed its first oj^eration at this end of the line, 
in a brick building which stood on a small part of the ground 
I ^now occupied by the City Hall, with a feeling of awe and wonder- 
^bient, from which I have iiever recovered. A few days after- 
^Hrards I went to Washington with some friends on a visit, and 
^Brae intrwluced to Prof, Morse in his office at the Capitol. He 
^BBtplained his ingenious invention to us with a display of enthu- 
siasm which was as child-like as it was delightful, f shall never 
ibrget the expression of joy that illuminated his genial face as 
le talked over the ai>paratus. T!ie Baltimore iSun was the first 
lewspaner in the world to nnike-usc of the electric telegraph. 
|t wjis here, in 1848, that George li. Simpson exhibited the first 
iuccessful sub-marine telea:rapli, the one now in practical use by 
Ol telegraph companies. It was liea% in 1878, that the first 
i practical test was nuide between tht^ original Kell telephone and 
the Edison carbon transmitter, wliich resulted in favor of Edison, 
and brought about the consolidation of the two interests. Balti- 
more was the second city on the American continent, in 1881, to 
apply, on a large scale, the systcjn of electric lighting to its 
public thoroughfares; and the first, in 1885, to eijuip and put 
into snccessful operation the electric railroiwl, which counecta 
the village of Hampden w ith this city. Hence, as 1 have before 
intimated, the place of your meeting is most appropriately 
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eboaeu. Too Imre asBembled here to develop aind promote w 
BdeQoe of greai utility to the world, which, in m}* judg- 
ment, u oqIj in the iufanej of iU application to the neeessitiet 
and comforts of mankind. As a means of protecting life and, 
property, the system of electric lighting is only second in 
efficiency to an honest and efficacions police. Men are deterred 
from coramitting crimes under the glare of electric lights, though 
seemingly alone, for fear that some one from a distance, screened 
from view, may he looking on. An electric light is a nocturnal 
joy to an honest man, but a scarecrow to a thief. I never shall 
forget the thrilling impression made on my mind by the first 
electric light I ever saw. It was in Paris, ill 1878, that 1 first 
beheld the display of thLs wonderful invention. The Arc de 
Triompbe, the crowning glory of the Champs Elysees, was sur- 
xonnded by electric lamps, and the great white marble memorial 
to Kapoleou Bonaparte was made to shine in the distance like a 
beacon of hope. The sight was captivating to my senses, and I 
thought 1 hml never witnessed a more remarkable effect produced 
by means of illumination. But a still greater delight awaited 
roe, and I realized it when I saw the Avenue de FOperaat night, 
one of the most magnificent streets in the workl, illuminated by 
long ranges of electric lights iu ornamental lanterns mounted ou 
loftv artistic lainp-ix)st8. No language could describe the 
encmintliig brilliancy of the scene. It i^ still one of the attrac- 
tive sights of Parisr, md I continue to thiuk of it with unabated 
%vonder and delight. Since that period, as you know with much 
CTeater piirticularity than I do, the uses of the electric light have 
become greatly eiilargeil, ditfused, and diversified. Not only 
msbt biiildjug', but night harvesting, can be carried on success- 
fully when necessary. This was demonstrated iu France as early 
as 1878, by uieans of a movable Gramme machine, wliieh illu- 
minated the field while the harvest was progressing. 

I will not venture to be instructive to this intelFigeut boily of 
gcientists, at who8e feet I might sit to study tlie principles and 
appliances of electricity, but I will ask your indulgence so far as 
to say, what don bt less yoti already know, thut recently the electric 
liglit lias been utilized as a means to aid medical and surgical 
diagnosis, and to iussist by its internal application to ilhnniuate 
the various dark cavities of the human form, wliich surgeons 
and physicians have had no previous meaus of exploring. Thia 
Jias lieen accomplished by the invention and application of an 
ingenious little electric light supplied from a small jiortable 
battery. The ligiit is ]>erfectly insulated by a thick glass cover- 
ing, and is attached to a convenient handle. This invention has 
been successfully used in assisting the laryngoscopist in making 
a more perfect and satisfactory examination of the throat and 
posterior nasal openings. This little instrument, when held in 
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lie mouth, witli the lips closed, will illuminuk^ Uie entire 
thoroughly as to hring to light all tumors and other morbid 
'^owths wliich may he located in the deep cavities thereabout. 
Besides having been used with udvuntage in both uterine and 
rectal surgery, we are told that Bilrotli, the eminent Vienna 
surgeon, lius affixed this small electric light to a long flexible 
handle, and has actual! v passed it down into the stomach, 
illuminating it sufficiently for the detection of diseaee. But 
I will not talk to you any longer about a nmtter whicli you 
understand nmch better than I do. I will i^iuiply renew my 
"■ est wishes for the success of your Convention, and IVir the best 

ossible mixture of social anif intellectual eujoynieiit for your- 
Bcives while sojourning in our city. I would he pleased to see 
you all at the City Hall before you take your departure from 
Baltimore- 

The President: Tlie next business in order is the 
calling of the roll, but, owing to the late arrival of 
many of the oaeinbers of the Association, it has not yet 
been prejiarerl by the clerks. 1 will, therefore, request 
Mr. Weeks to present his paper on ** The Proper Con- 
struction and Maintenance of Circuits ;*' and at the 
evening session of to<lay I hope we will have these 
other arrangements perfected. 

Mayor Hodges: Pardon me for retiring so soon after 
my address to you; but my duties at the City Hall 
are urgent, and 1 must see some persons who want to 
speak to me on business of great importance to them- 
selves. 

The !Mayor then witlidrew from the Convention, 

Mn. H.W. Pope: If it is in order, I would like to 
offer a resolution. The reason I do this is because the 
committee will have to take some action to-day in 
^ order to make a report. 

The President: I would ask Mr. Pope to delay the 
presentation of this business until tlie Convention is 
_in better working shape, whicli will be this afternoon^ 
rhen it will come up in its regular place. There will 
no trouble about the appointment of the different 
)mmittees. And liere I will state the difficulty wliich 
"arose at the last Convention. Committees were ap- 
pointed on all these various subjects. A few have 
discharged the duties imposed on them, and fewer of 
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them are present at tliis meeting. 1 liave telegrams 
from a great many saying that they will be present^ 
during to-day or to-morrow* This is the reason of the 
delay in the proper organization of the Convention. 

Mr. Pope: All rightj sir. 

The President: Mr. Weeks will read his paper, 

>[h. Weeks: It may bo wt41 to say that this subject was' 
referred to a conniiittic, of which I Wixs one. Owing to the 
recent death of the clmirmaii of the coniniittee, I have been 
asked to start the ball rolling. This 18 ail I have presumetl to 
do ill this puller. 

As the subjects of '* Uiidergiouiid Conduit*' and " lucandes- 
ceuce Lighting'' were assigned to other committees, the follow- 
ing notes will apply to a?rial arc circuits only. 

Under the heat! of construction may be considered line-wire, 
supports, lamps and station connections; under that of main- 
tenHUct\ lines, Uimps and dynamos. Since the important subject 
of line- wire was given to another committee, iin discussion isj 
omitted. 

To guard against **troubkv' iuul to facilitate its removal, the! 
line should, as far as possible^ be in sight from the ground, audi 
be so placed as to be readily reached. By such conat ruction, I 
trouble and tliu cost of attendance are reduced to a minimuiDyl 
and one is freed from the endless complications of house-top 1 
work, with its maniibld objections—/, ^., rights to be begged,] 
bought or stolen; vexatious ilehiys in removing "trouble;*' 
costly repairs to roofs, chimneys and fire-walls, together with adlj 
the thrilling adventures of a Boston lineman. 

On some narrow and over-crowded streets it may be policy 
erect iron standards; but the danger of fire and of ground shocktj 
is so great with such supports, that those of wood are much to! 
preferred. 

To prevent the cutting of insulation by tie-wires and to gnard| 
against excessive slack from strc telling, poles should not be mor 
than one hundred feet upart. With the best material and good' 
workmanship, and by paying more attention to the general 
appearance of the line, we may gain in efficiency, and do much 
toward silencing the outcry against overhead wires. 

Aside from the necessity to comply therewith, the rules of the 
Board of Underwriters slioukl be observed, because they are 
founded in reason, and are gentralli^ conducive to the interests of 
all parties. There mnsi be a positive **cnt out" on every loop. 
But, instead of placing it upon the building containing the lamps 
to be cut olf, it has been found better to ])rovide for it a specikl 
pole or support, as near as possible, of course, to the entrance to 



[je biiildiiig, but iiMlepQiulent of it or of any gtriicliue wLich is 
likely to be destroyed by tire. By so doing, control of the circuit 
^^8 retained in the event of the total destruction of the buildiog 
^Bontuinirig the loop. There have been ingtanees where sueh aa 
^Arrangement would have ssived tlie eireuit and prevented loss 
^B^oni rebate. Where high tension enrreiits are employed, porce- 
l^lain should not be used for outside insuhUion. The best in- 
suhitors for tliis service are of hard rubber and of glasg. By 
means of wall-blocks and brackets, rubl>er hooks and ghiss insu- 
lators may be nsQd for all outside work where it in common to 
employ porcelain knobs, 

in entering btiH dings additional insnlation of hard rubber 
tubing should be used, To avoid damage from water, entrance 
holes should be bored upward from the outi^ide, and the wircrnn 
from H fixture placed below the exterior openings so that all drip 
shall l)e away from the building. For like drainage puriwses, 
glass insulators should be set at an upward angle and rubber 
hooks pointed downward. 

Lamps should be suspended by some [>erfect insulator, vulcan- 
ized rings being the best known to our ex]x^rience. The best 
service h given bv stationary lamps. This is especially true of 
outside lights. I'hose bung with raising and lowering tackle 
are more liable to wear, breakage, and variable contacts than 

Be rigid lamps; and in cold weather the tackle may become so 
ogged with ice as to render them inacceasible. For like 
asons, when it is necessary to place the light toward the middle 
' the street, some device sindlar to the lirady mast-arm will 
l*rove most satisfactory. 

Hoods should be sufllcieutly large not only to protect the 
lamp from the weather, but to allow access to its worlcs while it 
^^s in service. The conical form, since it offers least resistance to 
Hibe wind, is preferable to other shapes; 

^^ Globes should be deep enough Uy cover the arc when the lamp 
is trimmed full ; and tfie anerture at the top should be no wider 
than will just allow the rod and holder to pass freelv, 

The dynamo-room should be a clean, dry, welt- ventilated 
apartment. In no other can electrical machinery be kept in a 
condition to do the best and most reliable work. Let every 
dynamo be set on some sort of frame, by means of which the 
tension of the belt can be easily changed ; and in addition, let it 
be carefully insulated from this frajne by blocks of paraffined 
jwrood, or some other erjiially good iusulation. Wires from the 
"'nachine to the switch-board are bent run either by way of the 
eiling or beneath the flooring. Under no circumstances should 
bey be laid upon the Boor, where they are not only in the way, 
at are sure to lose their insulation through dirt and wear. 
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All atatioii wifi'S should be cased in rubber tnbing UB liigh i 
ii man's heutl, und cables and lines connected with I he switcl] 
boards mast have similar coverings to guard against short cit 
cnits, fire, and injury to employees. To protect both iiiachme 
and lamps, and the property of patrons, every circuit ought 
have ligli tiling arresters at the station — one on each wire. 

The proper maintenance of lines requires that M other wii 
be excluded from electric light poles. The apparent economy ( 
partnershi|> poles i^^ nmre tlian offset by tbe increased care reJ 
quired to maintain lines in ^ood condition. Such a combinedl 
system will result in greater danger of crosses and grounds, tires 
will be more frequent, and the lives of men unacquHinted with 
the handling of electric light wires will be jeopardized, , 

The insulation of circuits should be tested several times daily, ■ 
and all lines patrolled frequently. In searching for grounds and j 
in repniring open eij*cuits, much time may be saved by using a 
magneto. 1 laving attached the two wires of the oi>en circuit to 
the station bell-liox, tlie lineman, wilh a duplicate magneto, goes 
to the break* When the wires are readv for connection, he uses j 
the magneto to signal the station that tfie current may be turned] 
on in five minutes, or some other ]jreviously determined period, I 
In tbis way a searcli for a teleidioiie, or a walk to the 6tatioD,J 
will he avoided and rebates will be reduced. 

Dirt must not be allowed to accumulate on any part of the 
lamp. Hixls, bases, switches, contacts, biii^hings, and globes 
shonhl he kept clean, and screws well set Rods require frequent 
burnish ings with crocus cloth. Let there be a system of rigid 
inspection at varying intervals, and full and exact reports from 
the inspector as to the work of e;ieh himjmMin. 

If properly tended, kuiips tieed very little adjusting In nine 
cases out of ten, adjusting simply means cleaning. But one man 
should attend to the adjustment of any set of lamps; and these, j 
if properly cared for by the himpman, ought to run for a long! 
period, with little other attention. As often as once in two! 
years, at least, it is well for the lamps to he* returned to the' 
etation to receive a thorough overliauling, and t« be repainted, 
that they may present as creditable an apj>earance as possible. 

In the annual eontnict with the consumer, there should be 
clause especially stuting that any working with tlie lamp byl 
other than electric light emplovees will relieve the lighting com*] 
pany frotn all responsibility for failure of light Employeeai 
should be provided with badges worn in plain sight, f 

Machines run in series do not give as g<.K>d results as when I 
run singly* The tension is increased to the danger pointy while^ 
osciUation and all other kinds of trouble are moi*e difficult to 
overcome. 
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The insulation of dynamo.^ must Ik? tested its often as is that 
of the outside eircuit, and all circiiit eonuections aud l>iiKling- 
post screws must be kept tight. 

Huving given the mitclune the most fnvorable getting, it still 
needs intelligent attention to maintain it in an efficient couditioii. 
Except in an nnnsual emergencv, the necessity for calling an 
expert will generally mean that tlie niuchine has not hail proper 
care. The insidating parts will prol.mldy be found greasy and 
gammy and coated with metallic dust, which destroys insulationj 
and causes trouble of various kimls. 

In conclusion, it may be Buid that if circuits are pro]K^rly con- 
structed and cared for, they should work satisfactorily* If they 
do not do so, if they are in constant need of repairs, if lamps re- 
quire frequent adjustments, if bushings are continually burning 
out. the vimning h careless attendance; and of all this careless- 
ness, failure in cleanliness will be found the most common fault* 
Given a well constrtn^ted circuit, cleanliness is the oujice of pre- 
I vention that will obviate ninety per cent, of the vexations of 
I electric lighting. 

^K Mr. Cooper: There is only one point in the paper 

^TO which I would like to call attention ; that m in 
regard to having poles 100 feet apart. We are putting 
them 2i)U and *25() feet apart. If we put tliein 100 feet 
apart we think they look like a picket fence, 

I Mn, Weeks : I attempted to give the reasons for that 
construction, I think they are manifest to members 
who have had any lengthy experience in the mainten- 
ance of lines. The insulation is very easily cut at 
the tie -wire. In order to prevent that we should use 
as large a tie-wire as we can, and have as large an 
insulator as practicable, so that we may have as large 
a bearing for the line and, above all, have the supports 
as near together as possible. I know it is common to 

I stretch out the pole, and in some cases it is absolutely 

I necessary. In cases where you cannot construct in any 
other way long spans are necessary. But I tliink it is 

, advisable in most cases to shorten the length of the 

1 span. 

Mr, KfNo; The paper just read oi^poses the suspen- 
sion of lamps over the street. I want to say that in 
Minneapolis we arc running some 225 lights suspended 
over the centre of the street, at intersections, by means 
of a sheave, pulley and winding drum. We have heen 



running some of tbem now for a year* We have a 
great many zepliyrs in the air there at tliis season of 
the year, and some times the thermometer gets dowa, 
into the basement. I want to say that we have nevef 
experienced any trouble. Our lamps are very satisfac* 
tory indeed. We consider it a very much cheaper andl 
preferable way. We are very much pleased with tha| 
system, 

Mr. Cooper: In what way is it cheaper? 

Mu. King: It is cheaper by being more effective. 
The apparatus which we use is the invention of a Min- 
neapolis man. It costs us about six dollars, and I 
think that is less than any price I have ever heard of. 
It seems to me it is preferable. 

Mr. Cooper: Tlie cheapness is in the construction. 

Mr. King : So far as attendance is concerned, we have 
had no expense from tliat whatever. We hang our I 
lamps so that with our apparatus they can be lowered 
within 12 feet of the street and a carriage can pass' 
by the lamp without striking it* It also furnishes 
facilities for acljusting the lamp while the current is on. 

Mr. Cooper: How long does it take a man to trim 
one of those lamps ? 

Mr. King: We have trimmers who, with a ten-foot 
step-ladder, can travel probably six miles and clean 40 
to 50 lamps in a day. 

Mr. Cooper: That is about half as much as they 
generally trim, isn't it? 

Mr. King: Of course they trim many more store, 
lamps. 

Mr. Cooper: On a stationary pole they can trim' 
more ? 

Mr, King : I never had any experience in that, 

Mr. Cooper: We have trimmed 75 to 90 lamps on^ 
stationary poles ; therefore, ours is cheaper. We have 1 
circuits ten miles, which are, I think, the largest in 
the country. A circuit of ten miles is only five miles 
in length. 

Mr, Kino: Can you tell me wliere I can hire one ofj 
those fellows ? 



Mr. Lixnell: I would like to ask wlietlier using 
the apparatus of wliicli lie speaks renders it necessary 
to use any connecting apparatus across tlie street ? 

Mr, King : Yes, sir. We set two poles. We run a 
telegraph wire across from pole to pole, and on the 
wire we put a double sheave pulley. Tlie upper sheave 
runs on this supporting wire, and the cable which sus- 
pends the lamp runs through the lower and back to 
the winding coil. 

Mr, LixxELL: Vie find that, especially in the East, 
there are a great many city councils who, for some 
reason or other^ have objections to wires running across 
the street on account of processions or carnivals. They 
require the erection of poles fifty to eixty feet high in 
order to avoid any danger from high cars or anything 
jf the kind coming into contact A\ith the wires. 
Mr. Kino : I think it is the case in all Western cities, 
"and I presumed it was the same in the East, that 
circuit wires cross the street by intersections. Our 
lamps are Imng above the level of the other wires, and 
should a carnival get in the way, various other com- 
panies would also be affected — the Telephone, the 
American District and the Telegraph. 

Mr. Kidlox: I think the greatest objection to string- 
ing a lamp diagonally across the street, is that of 
accident. Now a lamp weighs from 50 to 65 lbs. I 
have known a number of cases in which in moving the 
lamx> backwards and forwards the wire running across 
the street became so much worn that the lamp would 
fall. This lias been very strongly objected to by a 
great many people, especially of the New England 
States. In Worcester they have had one or two acci- 
dents of that kind, and they have gone to the expense 
of building a sort of iron tramway across, that is 
capable of supporting at least two or three hundred 
pounds, on which the lamp is i>ut. 

Mr. KiKG: I would say in reply that with our sys- 
tem we have a double sui>port. The upper wire which 
carries the sheaves and pulley is the first. In addi* 
tion to that we have a quarter inch iron wire rope, 
which we think makes it entirely safe. 




Mn. Coopek: I would just state here that I liave 
had a little experience with just that same kind of 
apparatus. It is the Brady mast-ann. We had two 
poles with the tackle of Avhich you speak which broke 
and injured some persons, costing us $1,500, With 
this system of a mast the light is suspended from the 
middle, and then if a procession goes by tlie mast 
stands out of the way. The whole expense is about $20. 

Mr. King: So far as we are concerned, we have 
given this matter now about a year's trial. We have 
used the lamp, and I think we can swing 500 lbs. 
weight on the galvanized wire. We have not had the 
^slightest trouble, and do not anticipate any. After 
iving the matter careful attention, we think that is 
n preferable plan. It gives us the light exactly where 
we want it. 

The President; With the construction carefully 
attended to, there ought to be no danger whatever from 
the plan suggested. The objections made by Mr* Cooper 
have been recognized in every place where that plan 
is adopted. But you have a number of unsightly wires 
across the street. I have heard that they are content 
to kill a man in Brooklyn, but they are not willing to 
have the streets disfigured by many wires. 

Mn. King: I want to take the census before we kill 
a great many of them. We have only two wires across 
the street, excc*pt our line wire, which runs out to the 
lamp. 

Mr, Cooper: You must have the two supporting 
wires and the lighting wires. 

Mr, King : I tJnnk I will have a model of that system 
here before the Convention closes, 

Mn. Cooper : I have had experience with both plans^ 
and I find one satisfactory and Ihe other not. 

Mr. Weeks; I have had experience with both, and 
I have conferred with a great many who have had a 
like experience, I think the matter may be summed 
up right here. Tlie cost of construction is less with a 
lamp on a pole, or by the use of the Brady mast-arm 
set out in the street. The cost of maintenance has been 
shown to be less. So, as we have a more economical 
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construction, and more economical maintenance with 

one system, it seems to me that the other must tall to 
the ground. The objections to the other have been set 
forth pretty clearly. In addition to that, I may say 
that occasionally it is necessary to move a house, and 
if that is done you must take all your tackle down. I 
know a case where a man, becoininic angry with the 
wire companies, ^^ot a seventy-five loot derrick, which 
he hauled up and down the street in order to keep them 
moving their wires from one place to another. 

Mr. Coofer: There is oiio otlier olgectiou, which is 
a very serious one with us. When we pull out a lamp, 
frequently the carbons slide by, and it is necessary to 
pull it in again. 

Mr, KrsG : We have not had that trouble, and we do 
not have a man with a derrick or a brass band para- 
ding our streets. Occasionally we have a house moved; 
though, as a rule, they are well pleased when tJiey get 
located, and stay right in one spot, I think the gentle- 
man is wrong as to tlie first cost of this apparatus. 
The cost to us is the cost of the drum, the sheave, the 
wire rope, the piece of telegrapli wire, and one pole. 
It is not expensive in our country. 

Mr, Weeks: There is another objection, Mr, Presi- 
dent, that seems to have been overlooked. I mentioned 
it in my paper, and it was my chief objection to that 
system. I speak of the liability to variable contacts. 
I have noticed in circuits where those lamps are used 
that there is an unsteadiness that may be done away 
with entirely. 

Mr. King : Growing out of what? 

i^lR. Weeks : Growing out of variable contacts. It 
is almost impossible to keep your lending wires to the 
circuit tight in your binding-posts. The man nuiy, when 
he lowers the lamp, tighten it as much as possible, 
but, in raising the lamp, the wires will wear loose, 
causing a variable contact and trouble in the circuit. 

Mr. Kino : We have not met with that trouble in our 
experience. 

Mr. Weeks: I think you have. I saw your light. 

Mr. King: What time of the night? [Laughter.] 
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Mr. Smith : We could not go to the expense of 
erecting the masts of which the gentleman Bi>eaks, 
We put a mast across the centre of the street in that 
way. We put one cable across the street. Our trustees 
objected to putting jioles in the street, so we suspended 
the cable on the tops of the buildings and fastened a 
single sheave block in the centre of it* taking the lamp 
wires from the building to the lamp. We put the wires 
to binding-posts, turned them around so tliey could get 
out, and we had no trouble at all with variable contacts. 
There is no necessity of any winding drum. All we 
need is a hook. A man gets on the step-ladder, lower^t 
his lamp, and the swing of the wires draws the lamp 
right on the sidewalk and he is out of the dirt, the 
way of carriages, and everything else. I don^t see any 
necessity for any apparatus such as this gentleman 
here has spoken of ; and I am of the opinion that it is 
better to have lamps in the centre of the streets. 

Mr. Cooper: It may not be an objection in the 
country, but it is a very serious one in the city, because 
places of business close up at six o'clock, and a man 
would not be able to get at his wires on the tops of 
buildings after that hour. We are talking of running 
wires on the streets, not on the house-tops. 

Mr. KiNc; I If the Convention will bear with me — 
We first began with a rope, which we wound, as the 
gentleman suggests. It occurred to us that any one, if 
so disposed, might get up there and let our lamps down- 
Now we have a ratchet, and when the crank is pulled 
out it takes some other crank^-we have lots of them, 
of course— to unwind it. We consider it reasonably 
safe. 

The President: The Secretary is prepared now with 
the reports of the Secretary and Treasurer. 
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■ 


Aug, 


. 23— Balance in hands of the Treasuren* 


$ 168 38 ^V 


Sept 


2 — ^Fitchbtirff Steiini Eu^ioe Co ' 


$ 10 00 
10 00 


^H 


a— Holyoku X L. and Power Co 


^^1 


^v 


3 — The Thompson-Houston E, U Co., 
Philadelphia. .••.. 




^^^1 


^B 


10 00 


^^^M 


^p 


3 — John A* Roebling, Sons & Co,. 


10 00 


^^^M 


K 


3 — Pittsburs Carbon Co 


10 00 


^M 


6— H. 0, Adams, Afient of Holmes, 


^B 


Booth tt Hajden 

7 — Jarvis En^neering Co--. 


10 00 


^^^H 


^B< 


10 00 


^^H 


K 


7 — Mitehell, Vance & Co. 


10 00 

10 00 


^1 


7— Ansonia Brass and Copper Co..... . 


^m 


8— Parker* Russell Mining and Manu- 




^^^1 


^^ 


facturing Co 


10 00 


^^H 


^K 


8 — Brush Electric Co.» CJleveland, 0... 


10 00 


^^^1 


^H 


8 — Callender Insulating and Water- 




^^^1 


■< 


Proofing' Co • 


10 00 
10 00 


^1 


9 — Western Electric Co., Chicago ..... 


^mL 


9— Kansas City E. K Co., Kansas City, 


10 00 


^^H 


^Btfi 


9— Worcester "E. L. Co., Worcester, 




^^^1 


1" 


Mass*., .......#.. ....,,..,...... 


10 00 


^1 


9 — W^ashburn & Moen Manufacturing 


^1 


Co, New York.... 


20 00 


^^H 


^m* 


10— Boolton Carbon Co., Clcvelantl...... 


10 oo 


^^H 


^Bt( 


1 -t^Westinghouse, Church, Kerr & Co. 


10 00 


^^H 


^Bu 


14 — Benedict & Burnham Manfg Co... 


10 00 


^^H 


^Bf( 


14 — Bridgeport Brass Co,. ,....» 

14 — American Electric Mao ufivctn ring 


10 00 


^1 


^1 


Co., New York. 


10 00 


^^H 


^K** 


14— The Royal Electric Co., Montreal... 


10 00 


^^H 


^Mii 


14 — Brush Electric Co., Baltimore, , 


10 00 


^^H 


^■« 


15 — Armington & Simms Eng. Co., 




^^^1 


^^B<t 


Providence, R, I. 


10 00 


^1 


15— Fort Wavne Jenny E. L. Co., Fort 


^H 


nayne.. *..••*•.... ••--*.. 


10 00 


^^^^B 


■ 






$260 00 1 




1 


A.inoufii cuTTied fovward *•••.. 


^ 


$428 38 ^J 


■im^k f F"*!^ lr» •■» v*^» ■ WV^^^ f V ' ^ Vi.^B V* ■♦■•■•■ ••••■■■••••■■ 
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Amount brought fonaard. 

Oct. 15— Starr Iron Tower Co., Fort Wayne. $10 00 
" 16— Miinicipiil E. L. Co., Brooklyn .'.... 10 00 
" 19— Miimesota Brueli E. Co., Minne- 
apolis 10 00 

« 20— Forrest City Electric Works, Cleve- 
land 10 00 

« 24— Wrii. L. Libby & Sons, Boston...... 10 00 

" 29— Clark B.Hotchki6s,^«?«^ A.G.Day. 10 00 

Not. 2— Indianapolis Brush RU Co 10 00 

" 11— Guernsey & Sciidder E. L. Co., St 

Louis. 10 00 

" 1 1— Electrical Supply Co., Chicago 10 00 

" 13— Ball Electric Manf'g Co., Reading. 10 00 

" 25— Allegheny Co. Light Co., Pittsburg 10 00 

Dec. 18— Elgin E. K Co., Elgin, 111. 10 00 

« 18— New York Insulated Wire Co., N.Y. 10 00 
1886, 

Jan, 16 — Morse ond Whyte, Boston 10 00 

" 16— It W. Pope, New York 10 00 

" 14— The Electrical Supph Co., N. Y.., 10 00 

" U— New England Butt Co 10 00 

" 15— Bridgeport E. L. Co., Bridgeport. 10 00 
** 15 — liiverside and Oswego Mills, Provi- 
dence, li I 10 00 

'' 15— Brush E. L Co., A. J. De Camp, 

Philadelphia. 10 00 

" 15- Brush E. U Co., Cleveland, 0. 10 00 

** 18 — Domestic Light, Heat and Power 

Co., A.S.Jones.., 10 00 

" 18— New Haven E. L. Co., J. English... 10 00 

" 18— Newport 111. Co.. J. English 10 00 

" 20— Brush E. Illuminating Co., N. Y... 10 00 

'* 25— Eitchburg Steam Engine Co... 10 00 

** 25 — Lewiston and Auburn E. L. Co., 

Auburn, Maine. 10 00 

** 25— Pilcher Council Bluff E. L. A., 

Council Bluffs 10 00 

« 25— Swift E. L. Co., Eiist Saginaw 10 00 

« 30— W. L. Libbv & Sons, Boston . 10 00 

Feb. 2— Vitrik> and Luminoid Co., N.Y...... 10 00 

" 2— Shultz Belting Co., St Lcjuis 10 00 

" 2^C. :McIntyre & Co., Newark 10 00 

" 3— McKeesportLightCo„McKeesport. 10 00 

'< a— Taunton E. L. Co., Taunton, Mass* 10 00 



$42S 



$350 



Afnou7it carried forward.. 



$778 agj 
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_ Amount brought forward 

Feb. 3— Brown Electric Co., Pittsburg $20 00 

3 — Onega Manfg Ca, New London.... 10 0€ 
4 — Biernstein E. L» Manfg Co., Boston. 10 00 
4 — Jamestown E. L. Works, James* 

town, N. Y TO 00 

6— Chemical E, L. k P. Co., Boston... 10 00 
8 — Soutberii Electric Co., Baltimore... 10 00 
8 — ^Viacluct Manf*g Co., A. H, Baner, 

Baltimore liO 00 

9— R E. D. Cator, Boston 10 00 

9— New Bedford E. L. Co., Samuel C. 

Hart, New^ Bedford 20 00 

9— D. 11. Dorsett, Chicago ... 20 00 

9 — Waterhouse E. L. and MiiiiTg Co , 

Hill Cleveland, Hartford ., 10 00 

9— Electrical World, CJ. E, Stump, 

T. C. Martiu, New York .... ... 20 00 

9—81. Joseph E. L. Co., J. A. Corbv, 

St. Joseph, Mo '. 20 00 

10 — Bishop Gutta Percha Co., Henry A. 

Reed, New York 10 00 

10— St. Loois T. & H, E. Co., Lill Fish- 
back. St Louis 10 00 

lO-Brush E. L. Co., W.H, Fitzgerald, 

Detroit...... 10 00 

10— Pattergon, K L, Co,, J. F. No<3nan, 

Patterson 10 00 

10— U. S. Illuminating Co , E.T. Lynch, 

Jr.,, New York....- "l...... 20 00 

10 — American Electrical Works, Eugene 

Phillips, President, Col. Beetle. 20 00 
10 — Albany E, Illuminating Co., Edw, 

A. "Maher, Albany....- 10 00 

10 — Riverside and Oswego Mills 10 00 

10— Arthur Stewart 20 00 

10— Chemical E. L. & P. Co 10 00 

10— Taunton E, U Co., W. S. Mitchell, 

Taunton 10 00 

10— Schuyler E. L. Co., Hartford 10 00 

10— Hill Liunell 10 00 

10_We9t Electric Ca.. 10 00 

10 — Anaonia Brass and Copper Co 10 00 

10— St Louis T. & IL E, Co., Lill 

Fishbaek 10 00 

Amount carried forward 



1778 38 



|380 00 
$1,158 38 
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Amount brought forward.* ...*... 

Feb. 10— H, a AdiiniB, Agent $10 00 

*• 10— Brush K L. Co., Boston 10 00 

'* 10— Eliziibeth E. L. Co,, H. W* Pope... 20 00 

i* 10— Bif^hop Guttu l\'rcha Co 10 00 

•* 10— Ciiik-mlcr lilt?. 6i VV* P. Co 10 UO 

" 10— Clark 11 Hotdikiss 10 00 

** 10— Patiemm R L. Co ..„ 10 00 

'* 10— Brash K Co.. Cleveland.... 10 00 

" 10— Dr. OUo Moses 10 00 

** 10—Aniiiugton&8ims 10 00 

** 10 — Jenny Electric Co., Indiuiiapolis... 10 00 

** 10— Stmight Line Eug. Co 20 00 

** 10— Merchunt^' E. L. & P. Co., Boston. 10 00 

*« 10-^E. «Jt E. Engineer, New York....... 10 00 

i« 10— Okonite Co., New York 20 00 

'* 10— naft E, L, Co,, New York, 20 00 

** lO^TliL' Northern E. L. Co., Phila 20 00 

« 10— United ISt^tea K. L. Ca, Wash 20 00 



$1,158 38 



Expenditures as Pee VoucHERa 
1885. 

Aug. 8— PosUgo $ 1 00 

SepL 'X-'^W Vo\nQ% Scimtific Avierican 14 50 

•* 3— Expre88rtgt\ ..,* 35 

«« 5—1,000 Ct^pies EUrirkal RnHm....*. T8 00 

<* 8 — Kx prt^sg^ige— Sfenofjraph ic MeporL» 20 

M 8— Postitge ;.. 5 00 

*' 8— Unbber Slaniji *•. 1 35 

Oct 3— sumps 3 SO 

•' 10— K, lv\m\^Ste9mffraphk Riport TO 00 

18.sa 

Jiui. 18 — Postage 5 00 

Fck li^Telegriim conevniing 8 : ' \ er. 39 
« $_ClerkV Saljiry from A,. H to 
v>ettilH r 81 iiiclnshT, 10 weeks, 

- ., ItM 00 

(ititn OcUilicT 31 to 

' * weeks, alflO.... 140 00 
ti cmrcU, G. IX 

% n 

t no 



$240 
$1*398 
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Summary* 

Cash Dr.— To Sundries ... $1,398 38 

Cn— By •* 537 49 

Balance February 12. |860 89 

Rej>ectfiilly submitted, 

H, R Heinhard. Serrdary, 

The Prelstdent: After tlie report of the Treasurer, 
Dr, Moses will read the report of the Committee on 
''Electricity as an Illuminant,** 

JIh. Cooper: The Treasurer will simply report that 
the amount of cash on hand is ^862.48, He has 
vouchers for all paynienta^ 

Dr, ilosFS: lii the aliseuce of the Chairman of the Committee, 
I take pleasure in rending tlie report for him. 

In the following brief review, your Committee on "Electricity 
an Illnniinant" have thought it advisable to treat of the ad- 
duce in electric licjhting tm having been marked hy periods of 
Dtivity. The pre.^ent uniform development indicates the near 
Approach of another period in the history of this new and great 
inaastry, when electric light will occupy the }>osition now held 
by gas as an illunnuant. The enbject is one that engages 
jniversal public attention, owing to the extent and wide uis- 
ibution of gas interests, and becanse of the possible effect the 
rowth of electric lighting may have on the value of petroleum 
ud natural ga^ in Hitti as one of the future sources from 
rhieh moat illumination will be derived for use in the populous 
arts of this country. 

In the conflict between electricity and gas as an ilhiminant, 
there u no ixiint of adtantagc in favor of gaa, except its cheap- 
ness. But this advantage will every day diminish, while the 
auperior health fulness of electric light, and its greater salety 
against fire, and the ejise w ith which it lends itself to decoration, 
3ust force its acceptance by the public hnig helore the equality 
"cost is reached* 

We have divided a short history of electric liglit into five 
eriods, which we will call by the following titles: 
1. The period of Davy, 
% The jieriod of Starr and Staite. 

3, The period of Hie Alliance machnie. 

4, The period of tlu' l^aris Exiw^ition. 

5, The coming jH^iod* 



Each one of the first four epochs has been marked bjr aonifti 
great and essential development in which electric lighting 
approached much nearer to perfection* J 

The Period of Davy. — In 1813 Sir Humphrey Davy was eii«^| 
jfaged in establishing his fume in a series of brilliant lectures at^" 
the Koyal Institution. He had decomposed the alkalies, and had 
prodnced sodinm and potassium in their metallic state by meaoa 
of the powerful current from a battery of X*,000 irinc-copperl 
elements. With these cells he was the first to make the electro] 
li^sjht 

In his chissieal ex|>eriments he produced: 

1. The arc light in air, and in the vacuum of an air*puuip. 

2. The incandescent light in air, and in the vacuum oi an air- 
pump. 

3. For these purposes he miMle use of small pencils and rods 
of carbon from vegetable fibre, and in the dense form of the 
diamond. 

4. He discovered that a point of rarefaction in different gases 
con Id be reached where the arc would not pass. 

Schemes of electric lighting as early as this may naturalty 
have floated in the heads of visionary invent^irs; but if they eveV 
experimented in this direction tht^ rapid polarization of Sir 
Humphrey's primitive batteries, and the difficulty of keeping an 
air-pump tight, wonld scmiu have dispelled their hopes, Gaa, too, 
hiul jui^t been introduced into London with great kclat; for we 
read of the vast illuminations made with it in honor of the^ 
crowned heads who visited thai city after the fall of Napoleon Ly^l 
and 80 electric light was kid aside. 

From 1813, when Davy experimented with the electric light, 
until 1841, when Archereau and Delicul used it to illuminate 
the Place de la Concorde, in Paris, nothing seems to have been , 
done to develop the necessary machinery for its? automatic w*ork^ 
ing, those gentlemen being couiiudlcd to push the carbonis bj 
' hand as they were consumed. 

In the meantime Grove (1832) had invented his depolarizing 
battery, and Bun sen hsid modified it by substituting carbon fo 
platinum ; ami, incidentally, the hitter had learned to make 
arfitieial carbon better adapted tlian wood chsircoul for arclight3.| 

8o brio:ht a light as that produced by Delieul with lOOBunsen 
cells, and one so well adapted fur fine etfects, could not fail 
attract inventors. In the same year another departure in electricl 
lighting, incandescence of nlatinuni and charcoal or plumbagOJ 
in vacuo, was made by an Englishman named F. de Moleyns. J 

The Fermi of ^Siarr and Stade. — It wiu? not, however, until! 
1845 that any serious attempt was made to introduce small] 
electric lamps into public use, when J, W. Starr, a native of Cin-j 
cinnati, went to England with an incandescent tdectric lamir 
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having a carbon inade to give light while in a Torricellian vacuum 
and over mercury. Here, with the assistance of Mr. George 
Peabody, the banker, he introduced it> but soon after died* 

The next year a very ingenious Euglishman named Staite took 
[up the subject of electric lighting in all departments, and in a 
^Bhort space of time produced excellent arc lamps embodying 
many principles now, or recently, in nse. He also pateuteu an 
incandescent laraji, in which the illuminating organ made use of 
"was iridium, as superior to platinum. He also nuich perfected 
the carbon used iu arc lighting. 

The great diflBculty in his way was the want of a cheap sonrce 
of electricity, batteries being found too expensive. This defect 
prevented his gucc^ss. 

Here the matter seemed to rest (if we except Archereau*s 
application of the solenoid to arc lamps in 184B) until the in- 
vention of the dynamo machine furnished the missing link to the 
chain which had to be wrought before electric light could be 
I commercially produced. 

It is perhaps well here to note that it is claimed by M, d© 
Changy that he and M. Jobard, of Brussels, in 1855 hud made, 
but not operated, incandesceut lumps identical in form with 
lamps now in general use; but his claims are not enlistantiated- 

It may also be mentioned that simultaneously with the in- 
vention of the dynamo electric machine a patent was taken out 
in England (by one Shepard) for a Belgian inventor named 
Nolle t — presumably the eame person as he who conceived the 
dynamo (now in operation)— called after the comi>any who manu- 
factured it, the Alliance machine, and which remarkable 
machine, when constructed and improved by Van Malderen, first 
rendered electric lighting feasible. 

The perfect germs of this engine %vere, however, found buried 
in the 8 mull magneto electric instruments of Pixii, Clarke and 
Page, which had been coDstriicted almost immediately after 
Faraday announced his grand discovery of nutgtKto electric 
induction. 

It is also necessary to recall tliat Elias and ^^^tohrer, in 1844, 
King, in 1846, Dujardiu, in 1847, Henley, in 1849, hjul already 
done a ereat deal to render the dynumo po.^sible. 

Thereriod of thn Alliance Machine. — The Alliance machine 
^Was originally intended to be used as a source of light hv em- 
ploying, for tTiat purpose, the gases of water decomposed l»y its 
continuous currents. This fallacy was soon abandoned, and the 
machine converted into an alternating current one to be applied 
to electric lighting. It waa set at work in a liglit-liouse at Havre, 
where it is to-day (as one of your committee has seen ) doing very 
good work, never having been out of order from the day it started, 
m 1863. 



A hoat of able iriveiiturs tlieii Ije^uii to develop the dynamo 
machine. Among these we would ctill especiiil attention to on 
who wiia far in ailviince of his time, and the auttcipator of man} 
rjecent inventions, Hjorth, of Denmark, who, in 1854-55, took oui 
* excellent patents in which the jn'inciple of augmenting electria 
currents by the reaction of electro-magnets npon each other wa 
clearly described, aa uUo the priiicinle of exciting the field nmg« 
nets by means of iR^niianent ones. 

Werner Siemens, of Berlin, constructed his armature in 185C 
, Prof. Holmes, of England, made a machine which, when 
approved by Faraday, wiis used by tlie British government in an"' 
important fight-house in 1856. 

In 1858 an unknown inventor (represented by J. H, Johnson^ 
of Tendon,) first suggested the aiito exciting principle, whiclj 
afterwards was inde]>endently discovered and presented to th 
Eoyal S^ociety by W, iSiemtns and Wlicatstone, 

In 1800 anew departure was nntde in the liistory of electrifl 
lighting by Antonio Paccinotti, of Italy» wlm constructed con^ 
tinuous current dynamo machines, whicli jiealso used aa motora.| 
In these most remarkable machines all the principles now em^ 
ployed are found. But it is worthy of notice, although attention 
has never yet been called to the fact^ that the auto excitiu| 
capacity of the tield magnets alx)ve referred to escaped the in 
Tenter's observation, and also the action and reiiction principle 
first observed, we believe, by Fontaine on accidentally coupling 
two Gramme maehines togetlier. 

AVilde (1863), Varley (IBGG), Wheatstone and Siemens (18671 
constructed machines containing the principles of the invention 
Ijust referred to, but which were inde|>endently discovered 
them. 

Prof. Kowland, of Baltimore, also, about this time, (or eve 
before), had devised appiiratus containing leading principles. 

As your committee only jiropose to indicate the cliief perioda 
of development in the dynamo in its relation to electric lights we 
must here call csjiecial attention to the machine invented by 
7u T. Gramme, of Paris, in 18fi7. Although this machine was 
entirely an original invention, it varied little from that first 
[described by Paceinotti in II Nuovo Cinuttio In 1863; still its 
Bimplicity and efficacy caused an entire revoUUiou in the pro- 
duction of electric light. 

In the time which elapsed from the date of its invention to the 
Paris Ex]>osition (1881) electric lighting became a business, but 
only by means of the arc light. 

However, the possession of so convenient a source of electric 

power as the dynamo gave a great stimulus to inventors, and 

Eieyeral again took up the subject of incandescent lighting* This 

new enterprise began in Russia, and in the course of a short time 



'IHSnrs. Lddygiiiiie, Koun, and Boulegiune, of St. Petersburg, 
coiistnieted iiiul put in operiitioij, conimerciiillv, iiioande^rent 
lamps with thin carbons, in ractio, cujituiiied in glti^s glohes 
cemented in various ways. Ex]>ennients htnl ul^o been made 
with Cieisslcr tubes bv Messrs. Betiuit, who euij^loyed tlu^m as a 
source of light for muiers' lanij}^. 

It is necessary liere to recollect that the iuveution of the 
Geissler and the Sprengel luercury pumps, the ehibomte and 
claasic studies of I'iliicker, Crookes, Gji^siut, De la Hive, and 
others, and tlie jx^rfectiou atttiined l>y Carre, (iaudoin, etc*, in the 
mannfacture of eh^ctric light carbons, luid paved the wuy for the 
successful itneiition of incandesctjut and senii-iiicaiide!?cent 
lam|m, and thus enabled Werderman, Jablochkott', Swan, Kclison* 
and many other inveutorir:, to engage in their manufacture and 
perfection, so that at tfie Parts Expi»siti«mju 1881, it was pos- 
sible to show laniiis that have not undergoing niueh change in 
form since tliat rlay — so mucli si> that cajVitalistrt l>ecame con- 
Tinced that electric lighting had reached a point whejv they 
conld invest in its development. 

The Paris ExpoHtimh — Hi is period is jueniorable for the 
li'onderful iin|Kd.u8 given to electric lighting, and for the oppor- 
tunity it afforded to investigate the elaima and merits of rival 
inventors, by a comparison of the extensive collections of historic 
apparatus ex hi bitted* Other expositions exclusively devoted to 
electric subjects were hekl in London. Vienna, Munich, Phila- 
delphii^ and otlier places^ and through their united influence 
electric lighting has impressed itself upon the business nf the age. 

The Comiffg PerifKL — Much has yet to be done by discovery, 
invention and development before electric lighting will occupy 
the commanding ])osition it will inevitably assume. In con- 
clusion of this reiiort, your committee would call attention to 
the new fields wliich are to be explored, and to the directions 
in which what we have is to be ilevelofied and perfected. 

Cenfral iSfai ions,— The distribution of electric jwvver from 
central points is going to be the future source of energy for 
light and other purposes in cities. These points will be in the 
coal, petroleum and gas districts, and in the neighborhood of 
large water powers. The power which will reacli the cities will 
be stored at central stations or be transformed there for general 
distribution* Enormously expensive and cumbersonie systems 
of distribution will be abaudonetl, and currents of high i>otential 
must Im:' safely transrormed into currents of hnv potential at the 
door of the consumer, or, if not needed, be stored lor future use. 
At jiresent, central stations empiov their capital fruitfully only 
iibout six hours in twenty-four. iHiis must be avoided by using 
the plant, when light is not wanted, in storing and distributing 
currents of ditlei-ent potentials to local transforming centers of 



consumption by metms of more than one system of radi 
conductors, 

Tniru/orniation Direct of Fuel into Electric LujAt.—Tht 
greatest problem thnt can now occupy the mind of the electricii 
18 the generation of t'leetrieity directly by decomposition of t] 
hydro- cur bone, etc*, without the intervention of the dynami , 
Ihe solution of this problem will simplify tlie prothiction at the^ 
coal fields, etc., and the discovery will reward the one who makes 
it with untold wealth and honor. 

There is an immense field for activity in perfecting and 
applying ther mo- piles, accumulators, potential transformers, 
Geissler tubes, incandescent lamps, arc lamps, semi- incandescent 
lamps, meterg, gas engines, etc., to electric light purposes. 

The engineer who applies himself to these subjects has a minoj 
of wealth l)efore hiiu Let him remember that electric lightin, 
as a business, did not exist ten years ago, and let him also recol 
lect that the gas lighting is the htrgest manufacturing industry 
in the world, and tnat electric light will be welcomed in every 
place wherever gas has poisoned and blinded with its fume and 
flicker. 

Mr* Ralph W. Pope: I would like to inquire of 
Dr* Moses in regard to the construction of the Paccinotti 
machine. I believe it was constructed originally hs a 
motor, and the qualities of generating the current were 
discovered by accident If he has the information, I 
will be pleased to hear it. 

Dn. MosEH : It was a very interesting subject at the 
time of the Paris Exposition, when Dr. Paccinotti, who 
was an entirely unknown person, came there and ex- 
hibited three of his models. They were in the Italian 
exhibit. They were not constructed in a workshop. 
They were made by him, probably, by his own hand; 
and they indicated a thorough conij>reliension of all the 
principles, except the one I have spoken of. He liad 
investigated first, as Mr. Pope says, the question of 
motors. He was repeating the experiments of Jacobi 
on motors, but before lie finished his machine the idea 
flashed through his mind that he would make it a 
generator, and the machine showed that he had that 
intentiou. The subsequent form of his machines em- 
bodied primMples so similar to the most extensively 
used naachines to-day, that it is very difficult to dis- 
tinguish them apart. 
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Mr* Cleveland : We shall all be very glad, no doubt, 
to hold two sessions to-day, aod it will be for the Con- 
vention to say whether we adjourn until four o'clock, 
or until half-past seven this evening. I move, sir, that 
_^we adjourn now, to meet at half -past seven this evening. 
Hi The motion was seconded. 

Mr, King: I move, as an amendment, that we ad- 
journ to 4 o'clock. 
^h The motion to adjourn to 4 o'clock was carried* 

^ TheC 



AFTERNOON SESSION. 



The Convention was called to order at 4 p.m* 

The President: The Secretary will now call the 
rolL Each company is entitled to three representa- 
tives on the floor of the Convention. 

The Secretary then called the roll, and the following 
gentlemen answered to the names of companies entitled 
to active membership : 

Kansas City Electric Lighting Company, of Kansas 
City.— E. R. Weeks. 

Minnesota Brush Electric Light Company, of Minne- 
apolis, Minn,— T, S, King. 

Allegheny County Light Company, of Pittsburg, 
Pa.— S. A. Duncan and S, A* Graham. 

Bridgeport Electric Light Company, Bridgeport^ 
Conn.— H. G. Stanley. 

Brush Electric Light Company, Philadelphia, Pa. — 
A, J, De Ca}*ip. 

New Haven Electric Light Company, New Haven, 
Conn- — F* A, Gilbert. 

Newport Illuminating Company, Newport, R. L^ — 
James English. 

McKeesport Electric Light Company, McKeesport, 
Pa. — C, BAtrSHAw, 

Taunton Electric Light Company, Taunton, Mass. — 
D. L. Mitchell. 
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Jamestown Electric Light Company, Jamestown, 
N. Y.— T. H, Smith. 

Commercial Electric Light and Power Companyj 
Boston, Mass. — Allan V. Garratt. 

New Bedford Electric Light Company, New Bedford, 
Mass. — Samuel C, Hart. 

WaterhoMse Electric Mamifacturing Company, Hart- 
ford, Conn. — H. M* Cleveland. 

United States Illuminating Company, New York. — 

E. T. Lynch. 

Schuyler Electric Light Company, Hartford, Conn. — 

H. M. LlNNELL. 

Elizabeth Electric Light Company, Elizabeth, N. J* — 
Henry W. Pope, 

River.side and Oswego Company, Providence, R. L — 

II, T. RuBINSON. 

The associate members answering to the names of 
their companies were as follows: 

Pittsburg Carbon Company, Pittsburg, Pa. — E. B. 

DrCKEY. 

H, C. Adams, Affent, Holmes, Booth & Haydens, 
New York. 

Jar vis Engineering Company, Boston, Mass. — J. F. 
Upton, H. G, Pratt. 

Ansonia Brass and Copper Company, New York, — 

F. G. Stone. 

Callender Insulating Company, Newark, N, J. — W. M. 
Callender, 

AVestinghouse, Church, Kerr & Co., New York. — 
Walter C. Kerr. 

American Electric Manufacturing Company of New 
York.^GEORGE L. Beetle. 

Armington & Sims Engineering Company, Provi- 
dence, R. L— Gardiner C. Slms. 

Clark I>. Hotohkiss. 

Morris & White, Boston, Mass.^D. Morrls. 

Ralph W. Pope, New York. 

Onega Manufacturing Company, New London, Conn. — 
A. S. Hick LEY. 

Southern Electric Company, of Baltimore, Md. — D. H. 

TUXWORTH. 



29 



Electrical Worlds New York. — T. C. Martin, C. E. 

*Stump* 

Ain'HUR Stewart, Baltimore, Md. 

The Secretary read telegrama from G. S* Bowen> 
St, Louis ; the Fort AVayne Jenney Electric Light Com- 
pany, and L. A. Sperry, 

A Gentleman : I wired Mr. Bowen a daj^ Bince to 
^enter the Jenney Electric Company, of Minneapolis, as 

member. He seems not to have done so, I don't 
mow what action should be taken. 

The President: A paper by Mr. John W. Beane 
on **The History of the Progress of Electric Lighting'* 

I will now be read : 
Mr. John W. Beane: Mr, President and Gentlenieu — In 
riew of the mpid growth of electric lighting, and its widespread 
tnd varied applications at the present time, an adequate treat- 
ment of the interesting subject of this paper within a limit 
propc?r to the occasion is not only diflicult^ but well nigh 
impossible, 

Tiie progress made in the field of commercial electric lighting 
has been remarkable — indeed, it has been wonderful. When it is 
considered that but ten years ago the electric light Initl just 
reached the dawn of its commercial career, whilst to-day there is 
not a civilized country on the ftirce of the globe that does not feel 
the glory of its rays— that from functionnig as a mere seientifid 
curiosity, it has at length become a most importjint and benefi- 
cent factor in so many of the operations of daily life — we can- 
not bnt wonder at the magnitude of the work performed, and 
render praise, so w^eli eariieil, so justly doe, to the instruments of 
its accomphshments. 
^^ Whilst wc must go back as far as the year 1802 for the first 
JfcTchibition of the electric arc between jwles of carbon, to 8ir 
Humphrey Davy is due the honor of the discovery. Not until 
1836 was any substantial headway made towards the solution of 
the problem of practical electric lighting. Then fresh impetuB 
was given the subject by the advent of the Grove voltaic battery, 
and for the first time the production of the electric light on a 
practical scale became possible. In the same year it was installed 
for theatrical purposes at the Opera House in I*aris. 

The many superior qualities of the electric light were early 
appreciated, yet its employment was limited, principally owing ta 
its high cost and the crude methods of its production. Among 
the noteworthy cases of its early use, it mav be interesting to ' 
recall the installation at the building of the Cherbourg Docks, in 
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1858, wberebT wf>rk wss continiied at night, as well as during tl 
day-time, where 1,800 m^n were constantly employed. Notwith^ 
etaading the facl that Fanulay discovered the principles of elec* 
tro-ni^giietic induction m earlj as 1831, thirteen years elapsedl 
before a madiiiie far electric lighting on a large scale was pro- j 
duced. Stohrer, of Leip§ie^ u-as its congtrucSor* Nor was ilj 
until about tbe jear 1862 that the fir^ suecessfnl permanent j 

flants wen? inetalled^ they being used in light-housea on the 
'reneb coast. The moat romantic portion of its early car^r«1 
perhaps; was its senice during the siege of Pari^^ in 1870 and j 
1871, when the French employed it for watching the movements 
of the enemy, 

Tb<? year 1879 seems a natural dividing line between the early 
and recent history of electric lighting. Prior to this year Piili 1 
had made the tirst application of Fanwlay's discovery ; Siemens I 
hud invented his welUknown form of armature; the principle of j 
mutual accumulation had been discovered and applied ; Paccmottil 
had exhibited his ring armature; Gramme had brought out his] 
perfected form of the same idea; Nollet had constructed the 
**Alliance" machine; and in America^ Wallace- Farmer had j 
tbeir machines on the market, and Brush had obtained a foot* j 
hold with his system of arc- lighting. At the close of 1879,1 
Sawyer, Man, and' Edison had perfected their incandescent carbon I 
lamps. In Europe, Paris letl the wav, and at the close of 18781 
[8ome 300 arc lights were in use in the boulevards, gardens and 

finblic buiklin^ of that city. The Jablwhkotf candle then held 
nil sway, and it waa shortly ailopted to light the Thames 
embankment in Ixmdon. At tlie beginning of the year 1880 we 
find a few light-houses on the French and English cc^ists, and a 
small portion of the streets of Xew York, Philadelphia, London j 
and Paris lighted by electricity. The infant, however, was ofl 
sufficient size to snggest the giMit it has since become, Opposi*" 
tion began to rear its head^ and from that day to this its struggle < 
for reco^ition has been as severe as phenomenal 

It is mteresting to look back u|>on the vast multitude of 
dynamo and magneto- electric machines which have been evolved 
during the past fifteen veara, and note that to-day the number of 

I ^pes m actual use for lightiiig can almost be counted upon one's ' 

'mgers. 

The great advance has been made in the direction of the per-l 
fecting of details; and whilst, in 1880, there was hardly a gener-j 
ator that did not waste a considerable percentai^e of energy inf 
the heating of its armature, useless friction and pvrotechnieal 
exhibitions of an extraordinary character at its bruslies — a com- 
mercial efficiency of 84 per cent being considered phenomenal^ — 
to-dav we have machines that run continuouslv for months with 
no other attention than tbeir lubrication and tlie replacement of 
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brushes — no sparking, no heating — and in which an efficiency of 
Lover 88 per cent is easily attained* In the Paris system of 1*878 
lllternutmg current machines were used with small continuous 
Icurrent magnetos to excite the lield magnets. A sixteen-lighter 
luras the largest machine employed, where^aa to-day the forty-five- 
highter is tlie average machine, sixty-five-lighters being quite 
f extensively used. 

What has already been said of the prolific invention of eleetridj 
generators applies with double force to the case of electric lamps. 
Inhere has been, we may say, a perfect "downprjur" of this 
character of invention. In fact, it would seeni as if every 
iventive genius since the time of Dubosq bad, at one time or 
aether, tried his hand at the conception of a Jiew arc regii- 
iitor. The field has, at length, so narrowed down that we find 1 
'lamps in almost universal use, operated ou the clutch principle, 
and regulated by means of an electro-maguet placed in a shunt 
spanning the arc, >«ext to the lamp, in importance, comes the 
carbon. In no small measure is the successful application of the 
voltaic arc to practical lighting due to Foucanlt's suggestion of 
the use of jiencils of gas retort carbon. This improvement has 
been followed by others, so that at the present time the manu- 
facture of carbons has reached a high stjite of chemical and 
mechanical accuracy. Instead of gas-retort carbon, a somewhat 
similar but purer form of carbon, com hined with other materials, 
ia now most largely employed. The light from a given current 
has been more than doubled by the in)provements in the charac- 
ter of the pencils used since" gas-retort carbon was first intro- 
duced* 

The early history of the incandescent lamps dates back to 
1838, w^hen Professor Tobard, of Brussels, proposed the commer- 
cial appliciition of t!ie fact that a carbon filament in tHteuo, 
^^jider the action of a passing current of electricity, became 
^Micandescent, emitting an intense fixed lifdit ; bnt its commercial 
^ftareer began in the latter part of 1870, when Edison patented his 
^^low-lamp. From that day to this its general form has not been 
' much changed; but, in point of efficiency and life, remarkable 
improvement has been made. At the Paris Exhibition of 1881 
the best average number of standard caudles per electrical horse- 
power obtainable was 196, and four hundred hours w^as consid- 
ered a ginjd average life, lleceut tests show 210 candles per 
horse-power, aurl the average life nine hundred hours. We are, 
therefore, able to obtain about a lamp more from a horse-powerp 
and have doubled the life. These iuiprovements are due quite aa 
much to a better knowledge of their care and manipulation as 
to better modes of manufacture. In point of cost, lamps that 
coflt ^ at the time of the Paris Exhibition of 1881 can now be 
bought for less than |l. 
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1,200 incandescent lamps in all; whilst for artistic design and 
novel effect, the installation of the Third Avenue Theatre ranks 
second t^ none. 

The incandescent system has, to a large extent, monopolized ! 
this field, owing, among other things, to its ease of manipulation* 
A plant has recently been installed in Paris where the arc lamp 
is used in connection with a certain novel arrangement for 
increasing or decrctising the amount of light allowed t<> escape 
from the lantern in which it is placed. 

It is hardly within the province of this subject io detail the 
advantages gained by the use of electricity for theatrical lighting; 
indeed, it is not necessary; they are too obvious, Suffice it to 
say, that there is every reason for its adoption, not only in point 
of safety, health aiul comfort, but also for econoniy*s sake, since, 
in installations of, say 200 lights and over, its cost is now 
less than that of gas. 

The ailvauce made in central -station lighting is worthy of 
especial note; for in this we have a reliable indication of the 
popularity t-o which lighting by electricity has attained. All of 
the principal cities in the United Stutes have, one after another, 
adopted central-station lighting and ours stands to-day the most 
brilliantly lighted country in the world, 

New York city, first in the field, maintains the lead, and there 
are not less than 5,000 arc lamps in operation nightly in her 
streets, buildings and public places, Boston and Chicago follow 
with about 2,000 leas; whilst Philadelphia lights upwards of 
2,000, Central-station lightiiig by the incandescent system has 
grown very rapidly since 1882, when it was introduced; and at 
the present time there are over 50 towns and cities lighted, in 
nart, or entirely, in this way, burning more than 100,000 
tamps daily* I^ow^er-lighting has scored some success in the 
West, and boasts a number of towns and cities where it is 
exclusively used— as, for instance, Detroit^ Peoria, Elgin, San 
Jose, Los Angeles, Pekin, and Decatur. 

Abroad we find quite a number of examples of central -station 
lighting, although there are none that reacli the capacity of our 
own large plants. Among the more important ones may be men- 
tioned the Holborn Viaduct, Brixton, Victoria Station, Godal- 
ming, Chesterfield, Colchester, Greeuock, Glasgow, and Edge- 
ware Hoail Station of the Metropolitan Railway, in Great Britain ; 
St Etienne, Tours, Haute-8uvoie, and Roche-Sur-Foroii, in 
France ; and in PrussiiV Austria, Hanover, and Germany — a por- 
tion of the streets being lighted by glow lamps. The only 
town in Europe lighted entirely by electric light is Temesvar, 
Austria. Pans liglita the Jardin de Paris and the Champs 
Elysees, 
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Central -station lighting is growing in Europe; and, whilat^j 
not in the sunie proportion ad in this country, it is & good^^M 
heulthy increase— conservative, sure, and indicative of the firni^^ 
hold the light now has npon popular favor in that |mi't of the 
world. 

Isolated lighting in the field of arc lighting amounts in th 
country to only about one-fourth of the entire number of lamj 
installed, whereas in Eurojie isolated lighting is the rule rath^ 
than the exception both in arc and incandescent lighting. I 
this country there arc nearly twice as many lamps installed 
isolat^^d j>lant3 as in central-station systems- Hie reason for 
this is owing to the fact that about siity per cent, of the lam pa 
operated are installed in nuiuufiLct4>rie9, mills, refineries, and 
miscelhmeous manufacturing establishments, where the facilities 
for the use of local power are great It would be an almost 
endless t.ask to mention even a tithe of the vast multitude of 
private or isolated installations which notably aljound in this 
country, there being some 23,000 arc and 165,000 incandescent 
lamps in operation daily. 

The greatest increase is to be found in installations for banks, 
office buildings, and stores, whilst the number of plants now 
findiug place in hotels, newspaper and printing offices is note* 
worthy, there being not less than fifty newspajx^r and printing 
offices so lighted throughout the country* Among the number 
we find tlie offices of the New York Herald, the Worldf Tri^m, 
Sun, Boston Herald^ and Detroit Free Press* 

The Palmer House, in Chicago, Murray Hill Hotel, Hotel 
Dam, the Union Square Hotel, and Gilsey House, in New York, 
are, perhaps, the best-known hotel plants ; although there are 
quite 20,000 lamps, arc and incandescent, employed to light the 
hotels, chib-rooms, etc., in this country. 

In Europe, the number of isolated plants is rapidly growing 
from day to day, and several of the famous American electric 
light companies have done much to push the good work along* 
The Loudon Stock Exchange, the Irish Tirrws, Daily Telegraphy 
and London Tmu& buildings, are lighted by electricity ; also, the 
new^ London Law Courts, the House of Commons, and the 
Colonial Parliament Houses in Cape Town and New South 
Wales ; the Municipal Hospital in Havre, the Female Hospital 
in Berlin, the Bauer Cafe in Fraukfort-on-the-Maiii, the Uni* 
versity of Paris, t!ie Hippodrome, the Magasin du Louvre, the 
Magasiu dn (lagrie- Petit, the Hotel Continental, the 0|>era, the 
Edi'U TlR-atrc, the Grand Hotel, the Magasm du Prin temps, the 
Cafe de hi l^aix, the Lyeee Louis le Grand, in Paris; the railway 
station at San Pierdarena, lUly ; the Central Hailway st^tioil li 
Budapest, Hungary. In Munich there are about 4,000 incAQdes- 
cent and 200 arc lights. Isolated plants are established in 
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Berlin, Hamburg, Dresden, Hanover, Bremeiij Cologne, Lcipsic, 
Breslau, Chemnitz, Crefeld, Barmen, Elberfeld, and a large 
number of einaUer German towns. In all, there are not less than 
2,000 arc and 25,000 incandescent lamps inetalled throughout 
Germany, exclusive of those in isolated establishments, not con- 
nected with gas systems. We mav etate that this estimate falls 
for short of the entire number. \Ve also find isolated plants of 
incandescent lumps in many smaller towns in England, as Nor- 
wich, Plymouth, Nottingliam, Harrogate, Edinburgh, New- 
Cross; and in France, as Armentieres, Tonrcoing. In Italy, 
Turin and Palermo are partly lighted by electricity; Ghent, 
in Belgium, and Barcelona, in Spain, 

Domestic lighting, that is the lighting of private residences, 
has not flourished here in the same proportion as lighting for 
business purposes, owing to a disinclination t-o assume the 
increased ei pense. There are many more installations for private 
lighting abroatl than in this country ; among the more prominent 
examples of which are the residence of Mr. Preece, (probably as 
perfect in its detail and interesting as any plant of this character); 
the Castle of the Marquis of But^, which is lighted by 400 glow 
lamps; the residence of Mr, Walter Laing, near Harwick, in 
England, ligiiting 100 incandescent lamps; the Chateau de 
Ferrieres, belonging to Baron Alpbonse de Rothschild; the 
Palace of Prince Manko-Negoro, of Java; C* P* Huntington's 
mansion, at Astely Bank, England; the residence of Mr. Pliippe, 
in London, etc. It may be mentioned, in this connection, that a 
number of art and picture galleries and libraries have been 
lighted by the electric light; among which are the Boston Art 
Club, Columbia College Library, the Central Hall and Corpora- 
tion Galleries, of Glasgow, the Brighton Art Exhibition, and 
others* 

The accumuhitor plays its part in many of these private 
installations* Its use is extending rapidly, owing to uiarked 
improvements during the piu^t year or so in the general efficiency, 
due probably to our more extended experience in its care and 
management It is used econoinically in large plants at 
Cheyenne, in this country, and in Colchester, England. Lighting 
by tlie primary battery hits not, so far, made very great headway, 
owing to its two great drawbacks^polarization and expense. 

The lighting of railwav carriages by electricity Inia been 
a matter of experiment in England for two vears past, and hm 
proved a perfect success, it having been founi cheaper and more 
effective than any other method of illumination. The first 
notable instance of this kind of lighting was on the coaches of 
the London and Brighton Kailway, where two trains are now 
constantly running with phmts consisting of accumulators, 
which are charged by a dynamo connected with the axle of the 
guard's van. 




baf€ wim htok eoadocUidy ^Dd traln« are now 
lin Ukk vmr.oii the London and Xorthneatem, 
gontii Loibdoiiy tbe Gtcat Northern, Luicuiiiie &nd Vorksbire, 
and Great Eakem Brilimj^ in Eogkad, and the Frankfort, 
Fnlda and Uloi lim^ in &inianj. 

Onr avn Bennfflmnia BHboad now rana an experixneDtal 
tiain bet w een Alloona and Pittrimi;^ asisg aociusiiLlatDfs. Tbe 
li^i 11 md to he tttt ffiifartiaT. 

Tlie great Talne of a poirerfol Ughi^ tnch as the electric li^ht 
for railvaj puposet^ vas early reoo^uaed, experiments being 
begun iboat 1875 to adapt it %sr nae in Imdljghts for locomo- 
ttvee. It is one thing to anange an ordim^ arc lamp regulator 
with a iingle feed, and another to perfect a lamp with a double 



feedf to that ibe arc dudl renuin oooolantlj in' focns, notwith- 
standing the exoeseiTe jirriog to which it la neceeaarily eub- 
jeded when noed for this poipoee. Althoogh this has prored a 
fimnidable obstacle to a solution of the pfXtUem, it has been 
soooasfnllT OTeroome; and in this •puiicnlar there are arc 
knns on the nwrkei to-day that are all that coold be desired. 

Tnere hss been eonsideiable nrogreas made in this £eld duriog 
the past few jears, Dotwithstanding the absurd objection to their 
general adoptioo, that they cause an obscuration of tbe colored 
gignal lights. If thi;5 were, in any measure^ true, it is a difficulty 
that can be easily oTereome. The advanti^^ of a light whicn 
will illuminate a track as light as day for a distance of OTer a 
half mile, so that an express train trsTeling at ni^ht at top speed 
can be stopped in time to arert disaster, which, m many caae% 
with our present mode of liehtiug, would be impossible, is one 
not lightly to be thrown aside ; and the time is not far distant 
when public opinion will force our railways to its adoption* 

This light is in use in Kussia. In this" country it is installed 
on several roads running into Cincinnati and Indianapolis. It is 
being used experimentally on suburban trains of tiie Illisoia 
Centraly at Chicago, and also on the Lehigh Valley Railroad. 

Perhaps in no place has the electric light proved more welcome 
than on board snip, and here its superior qualities appear all 
the more striking. The stowing of inflammable oils is ayoided ; 
the air of the saloons and cabins is greatly improved, in point of 
purity and temperature; and, above all, the danger of fire at sea 
IB lessened to a great degree. The first recorded instance of 
ship-lighting was that of the gteamship Columbia ^ of the Oregon 
Steam i^avigation Company, in December, 1S79, in which sixty 
lights were installed. 

Since then this branch of lighting has grown slowly, with yery 
bright prospects for the future. To-day tnere are in this country 
many nne ehip plants in operation on oar bays and sounds of 
the East^ and lakes and rivers of the West. Especially interesting 
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are those of tlie palatial Sound 8t<*aiiiers, plying on the Boston 
routes through Lon^ Island Sound, their saloons, stuk^-rooms, 
steerages, holds, engine-rooms, etc., being lighted by a total of 
from 400 to 600 incandescent lumps. Quite a number of our 
men-of-war are now illuminated in this way; and the plans for 
all the new ones iu course of construction call for electric light 
installations. Of the steamships pl3^iug between American and 
European ports, thirty-throe are su]iplied with electric light 
plants. In Eogland more attentinu has beL*ii jmid to this matter 
than in this comitry; and although it has been only three years 
since the first application of incandescent electric lighting to the 
general illumination of steamships, yet more than one hundred 
and seventy-five ships have been lighted in this way; and now 
scarcely a man-of-war or a first-chvss passenger steamer leaves 
the buflders* hands that is not fitted with the electric liglit 

It is used on board of steamers of the Peninsular and 
Orienuil Steam Ts'avigation Company. Thirty- two steamers on 
the Seine are lighted by the incandescent system. Such powers 
as France, England, Germany, Italy and Austria have adopted it 
for the illumination of their war and other ships; so with Chili 
and Brazil. Many of the ships fitted with electric light plants 
also carry powerful arc search-lights (about 15,000 C. P.) for 
look-out purposes. 

Quite a number of yachts have added the luxury of an incan- 
descent plant 

The electric light has been in use in light-houses since 1863, 
when it was first installed at the French First Order Light- 
house of La Heve, near Havre; and one and a-half years later it 
was applied at the other light-houses of La Here, the **Alliance " 
magneto-electric machine and Serrin lamp being used. The 
light has been since adopted for several other light-houses in 
France; at the South Foreland and Cape Lizard» in England; 
Odessa, in Russia; Port Said, in Egypt; on the Island of I?aza; 
in the Bay of Rio Janeiro; at Hell Gate, Long Island; Long 
Island Sou nth ajul a few otber phices. 

Although the great value of the electric light for coast light- 
ing purposes was so early recognized, yet its advance has not 
been rapid in this Jiehl Recently, however, active interest 
in the subject has revived with the improvements in the means 
of producing tlie light and our more extended experience in its 
management; and for some lime past exhaustive experiments 
have been in progress at the South Foreland light-lioufies to 
detcrnn'ne its status as compared with oil and gas for light-house 
purposes. The committee appointed by the Curporation of the 
Trinity House, which conclucted these experiments, reached 
the conchision and reported that "for the ordinary necessities of 
light-house illumination, oil is the most suitable and economical 
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illiiminaat; but for salient beadlandaj importunt landfalls, and 
places where a very powerful light is required, electricity ofiferg 
the greatest advantages," 

In this country experiments are being conducted bv our goy- 
enmient at the JExperimenUil Light-honee Station at ToinpkinB- 
ville, Staten Island^ with very satisfactory results. The mean* 
descent lamp of high candle power possesses certain qualitiee 
which promise to render it of use as a light-house illuminant, 
and considerable experimental work is being done in this 
direction* 

Mine lighting by electricity has been an accomplished fact for ' 
gome years past, and we now find it installed in mines of all 
characters. At the Fresuais Quarrv, at Angers, France, we have 
probably tlie first instance of mine lighting by the electric light, 
the plant having been installed in Augnst, 1878, Since then 
several mines in this country have adopted it^ A number of the 
English collieries are lighted in this way. At many of the 
French, German, and Belgian mines it is used on the surface 
and at the landing stages at the head and foot of shafts. At the 
celebrated Mechermich mines in Prussia it has been on trial for 
the past four years with very gratifying results. The mines of 
Terpentery are lighted exclusively by electricitv. It is employed 
at tue AVeissbiich mines, at Hausham, and atl^euzberg — all in 
Upper Bavaria. Its use is extending in this direction^ and very 
naturally so since it is so perfectly tidapted to this character of | 
work. 

In the lighting of mills, factories, workshops, refineries, in 
short, establishments of a purely industrial character, we have 
at present the most flourishing branch of electric lighting. The 
first plants of any considerable size in this country were ihm 
installed; and abroad, say iu France and Germany, outside of^ 
the large cities, the use of the electric light is confined princi- 
pally to the illumination of mills of all descriptions and niaiiu- 
laeturing establish nients. 

The introduction of electric ilhiniination into mills has been 
follower], ill all instances, by most gratifying results, both in 
regard to the f^uality of fine figured or colored goods, and the 
health of the t>]Teratives. Where we are enabled to cast upon 
work of this kind a light of a quality capable of disclosing all 
shades of color, the character of the work must be surely J 
improved. With gas this has been impossible, Heretofoii 
colored goods manufactured in the winter were always found to 
be inferior to those produced in the summer, which fact wtia due 
to the use of artificial illumination by gas for a greater numl)er| 
of hours in the winter than in the summer. The electric ligl 
has changed this, and we now find the quality of goods invariaob] 
where this light is used. Indeed, so favorable have been thej 




ieeultfi obtained that, in New Kngland, inills not lighted by 
lectricity are decidedly the exceptions, and it ia gafe to estimate 
at present at least 90,000 incandescent and (^000 arc lainps in 
use in the United States for lighting mills, factories, and mis- 
oellaDeous manufacturing establishments. 

These, gentlemen, are perhaps the principal applications of 
the e'ec trie light to every-day use; hut there are other special 
cases too numerous t-o mention. For instance, in Algiers, where 
the temjK^niture is so high for the greater portion of the day 
at harvesting by Europeans ia utterly impoesible, the work is 
nveniently doue at night by aid of the arc light. In tlie war 
between the English aud the Mahdi, in E^Tpt, a portion of a 
railway was built by portable arc lamps. Work on the bridge 
Hpcross the Forth, in Scotland, is proe^ectited at night by means of 
Han arc light installation. Snbmarine boats have recently been 
lit by incandescent lami»s, and so on, ad infiniluin. 

In the United States and Caniula the electric light finds its 
idest applications. In the States there are upwards of 95,000 
c and nearly 250,000 incandescent lamps distributed in over 
cities imd towns. 

Canatla is a little behind this in proportion to her population, 
uatemala has probably the largest installation of any city in 
uth America, burning 300 arc lights. Valparaiso boasts 200 
c, and the City of Santiago 2,001) incandescent lami>s. The 
ties of Mexico/Buenos Ayres and La Phita, are each lighted by 
;he electric light. There "is hardly a nation on the Western 
Continent that dot^s not boast of tlie electric light within its 
boundariej?. 8o with Eiiro])e, Asia, Australasia, and even 
ce an i c a. In A u s t ral as i a, accc i r d i n g to a rec u n t re por t ^ t h e re a re 
400 arc and 5,000 incandescent lauips in daily operation. In 
Europe there is but one country in whi(^h the electric light mav 
not truthfully be said to tbuirish, and that ia in Portugal 
The largest installation throughout the length and breadth of 
the kingdom conflista of a dynamo and a solitary arc lamp, 
which is w^i^ii at the ancient Tower of Belem, on the Tagus. In 
Gernuuiy, during the hist six years, *(,0()0 dynamos and 2<Utt00 
arc lamps have been manufacturetL In France the most ixioular 
liglit is the glow lamp, of which there is a large anu ilaily- 
increasing number installed. Water-power ia largely used m 
the interior for the generation of electricity. Anstriti, Helgium, 
Italy, Switzerland and Kussia all ])ossess installations of more or 
less importance. 

Enghind, whilst unfortunate in the poseession of an unreason- J 
able ** Electric Lighting Act," passed m 1882, which in a great] 
measure bars the application of capital to this enterpriRs owing 
to the elements of uncertainty which it introduces, still has 
miRle very commendable progress; and as there is a probability 
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of the repeal or modification of this law in the near future, the 
prospects of much more extended operations in that country are 
very bright 

ixperiments have been under way for some time past at the 
Suez Canal, and it is announced that, to accommodate the great 
increase in the traffic, it wijl shortly be lighted throughoBt its 
entire length by electricity, so that ships may pass at uigfat us 
well as in the daytime. 

China and Jajiiui boast a number of plants ; and as a proof of 
the ent^^rprising tendency of the electric lights we may recall the 
fact thai tlie palace of the Ameer of Afghanistan is lighted by 
electricity. 

In the United States, however, the electric light has advanced 
ivitli greater strides than in any other country in the world. 
Only 13 years ago Prof, Tyndall exhibited at Horticultural Hall, 
in I^liilaaelphia, probably the first arc lamp seen in public in 
the United States. It wag a poor s|>ecinien of the arc lamp as 
w^e now know it. At the }u*esent writing there are not less than 
$70,000,000 invested in the business of electric lighting in this 
country alone, and iit least 25,000 iucajidescent and 12,000 arc 
lamps are newly installed each year. Over six tons of mercury 
and 700 air pumps are in use for the manulacture of glow lamps. 
In Paris;, in 1878, the cost to the city was at the rate of 29 cents 
per hour fur a lump of from 500 to 700 candle power. To-day, 
under like genera! conditions, the city of New \ork pays at the 
rate of about 6 cents per hour for a lamp of 2,000 candle power. 
There are 300,000 carbons manufactured for arc lamps in the 
United states daily, one of our large firms consuming 25 tons of 
petroleum coke per week. 

To those who nave watched the progress of electric lighting, 
this bright survey of the present state of the art cannot but also 
recall the dark days of 1881, when, surrounded by distrust and 
suspicion, following a season of wild speculatiot], the outlook 
was gloomy iiuleed, especially so in Eurojie. Wht* l>ut the most 
sanguine could then liave predicted what we see to-ilay ? 

The future prospects of electric lighting are indeed flattering; 
and when we consider that, of all commercial enterjirises, the 
capital invested in illumination is second only lo that employed 
in transportation, the vast possibil ities before us maybe realized. 
Gentlemen, we luive seen the budding, and will soon behold the 
flower. 

The President : After recess a paper will be read by 
Mr. Martin on "The History and Progress of Elec- 
tricity as Applied to Motors." 

Tlte members of this Association will consider that, 
while one set of gentlemen may be interested in only 
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one of the subjects here consiclered, they should be 
interested in all, from the fact that each bears directly 
or indirectly upon the one precedinic or following iL 
They, therefore, render a service to this Association by 
attending all the sessions. In order to get the infor- 
mation to which they are entitled, it is necessarj^ to be 
present at every meeting. I know it is hard work to 
sit through two sessions of a convention in one day, 
but this only occurs once in six months. 

A recess of ten minutes was then taken. 

After recess Mr. Duncan said : 

Before proceeding in the regular order I desire to 
Introduce a resolution. Before introducing it, I wish 
to state tliatj in conversation with some of the asso- 
ciate members they seem to be under the impression 
that they are not entitled to any privileges here. They 
seem to think that their privileges are somewhat 
abridged. Now» it strikes me that an interest in the 
Convention will be increased if they participate in 
the debate. Tliey, therefore, should understand, once 
for all, that they are entitled to all the privileges of 
the floor, except the right to vote. I, therefore, pro- 
pose tlie following resolution : 



Mesolred^ That assoeiiiti? members are entitled to all the privi- 
eges of the floor, exeei>t the right to vote. 



I I move the adoption of the resolution, 

JIr. Coopkr : Is nnt that in our by-laws now, Mr* 
President? Wasn't it adopted at the last meeting? 

The Prksident : Article o was amended to read, with 
reference to associate members, that they '* shall be 
entitled to the floor only with the consent of the 
Executive Committee or the presiding officer/* Now, 
the adoption of this resolution gives the right without 
• putting the cjuestion to the Convention. The fact of 
the case is that the associate members desire to feel 
that they have a right to the floor, and this is a sort of 
blanket resolution to cover the general consent* 

The resolution was seconded by Mr. Cooper, and 
adopted, 

JIr. De Camp ; Does that necessitate a change in our 
by-laws ? 




43 



The President: No, bit; it is a resolution covei 
tiie consent of the whole. 

I have on the table a resolution offered by Mr. Henry , 
W, Pope, which the Secretary will read. 

The Secretary read the following resolution : 

Resolved, That ii commit tt*e be appointed by the Chiiir to I 
tabidate rates for lights existing in thf various companies repre-| 
Bented in this ConTerition ; and that said committee report at th<> 
next Session of the Convention. 

Mb, King : I would like to ask if that is intended to 
cover all rates, public and private. 

Mr, Pope : Rates for public lighting alone, 

Mr. Dlxcan : If the gentleman will insert the word ] 
public I will second the luotioo. 

Mr. Pope: I will accept the amendment. 

Mr. De Camp: I would like to make the suggestioml 
that tlie same couimittee be instructed to gather 
statistics as to the total number of arc lights burning, 
whether private or public. I think that would be 
valuable information for us. Of course, the price would 
be very interesting, if it can be reliable. 

Mk. Henry W. Pope: It was the intention when [ 
offering this resolution to get a report before this Con- 1 
veniion adjourns. It is impossible to get the statistics 
that the gentleman requires in time* It can, however, 
be reported at some future meeting of the Convention^ j 
or be reported to the Secretary to be inserted in the 
minutes. 

Mr De Camp: I see that point. I withdraw my] 
motion. 

The resolution was adopted, and the Chair appointed j 
on the committee Mr. 11. \\\ Pope, of Kew York; 
Mr. Duncan, of Pittsburg, and Mr, J. F- Noonan, of 
Paterson, N. J. 

The following paper was then read by Mr, T. C-1 
Martin, for Mr. W. J. Johnston, on the ** History and 
Progress of Electricity as Api>lied to Motors:" 

Mr\ President: In compliance with your request for a reportj 
on the *^ History and Progress of Electricity as Applied to Mot-ore, 
I beg to submit herewith for your consideration what niu« 
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natarully be regarded us but a brief outline of this important 

and growing application. Important as the subject now is^ 
however, one would not hazard much in venturijig the assertion 
that in the future it will, with but one or two exceptions, out- 
strip in magnitude all other dt^Yelopments of electricity. 

Notwithstanding the attention we have paid to electric light- 
ing, 1 and those associated with me in journalistic work have 
given much careful thought, and devoted considerable spiice to 
discussing and recording various applications of electricity to 
power. 1 presume that this is the reason why you have assigned 
the subject to me; and I am glad you have, for it gives me an 
opix>rtunity of la>ing before the Association some suggestions 
and recommendations in regard thereto wiiich I deem of esix-cial 
value to electric lighting interests. 

The designation, *' Electricity as Applied to Motors,-' may 
upon analysis be made to include considenibly more than is 
usually understood by that phrase, for it cimnot be gainsaid that 
many applications of the motors, though in a disguised form, 
could be brought under the above heading. Thus, when we turn 
the crank of a magneto call on a t^dephoue line, we set a motor 
in operation at the other end whose work consists in striking a 
hell and producing a sound* In the same way the telegraph 
sounder must be considered a motor, and it need hardly he said 
that many more of these examples could he cited. Hut I do not 
believe I will be taken to tiisk if I pass over these forms and limit 
myself to motors in the restricted sense. I shall further take the 
liberty — in fact, the necessary limits of this paper conijKd uje — 
to con line myself to the motor of to-day, which is the one that 
particularly occupies the attention of those engaged in electric 
lightingp 

Though the electric motor existed long before the dynamo, it 
attained no prominence until after the discovery of the continuous 
current machine, Tliere \\\'i\- two reasons for this In the first 
place, the galvanic battery constituted the source of power, and it 
is almost needless to say that so long as this coudilion ohtainedy 
the application was restricted. The i^econd reason must Ijc sought 
in the defective cmistruction of the early motors themselves. 
These, with but few exceptions, were so maile as to generate but 
comparatively weak counter-electromotive force, and hence the 
work which could be obtainetl from them was gmall in com- 
parison with the power expended and their size. The advent of 
the continuous current dynamo, however, at once removed the 
dependency upon galvanic batteries; hut, more thun all, the dis- 
covery of its reversibility put the electro-motor upon a firm 
foundation and o]»ened up for it a wide spliere of usefulness. 

While Paccinotti and Siemens deserve credit for having jier- 
ceived this valuable property, the discovery of which may be 



ranked as one of the most notable of modern times, it remained] 
for M, Hippolyte Fontiiine, in connection with M. Gramme, to] 
demonstrate it upon a real, practical scale* This was accom- 
plished, more by accident than by design* at the Vienna Exhibition i 
oflS73, and the history of the electric motor, since that timej 
alone, would fill volumes. 

When the fact of the reversibility of the dynamo became gen- 
erally known, enthiipiasts proclaimed that a revolution in the | 
application and distribution of p^jwer would ensue, but that euch i 
has not so far been the case you all knr»\v\ The electro-motor, 
like all other niacin nes, has to be adapted to existing circum- 
stances, and questious of economy have more to do with such 
matters than (juestious of sentiment. 

As might be expected, one of the first uses to which the electro- 1 
motor was put was the transmission of natural powers to centres 
of manufactuTcs distant from the source^ 

All water falls can be utilized to drive turbines and dvnamoB 
Without difficulty; but totmnsmit the electricity so generated to > 
a long distance economically, presents quite a fornndable problem. 
There can, of course, be no tnuismission without a conductor, ^id 
for the transmission of large powers correspondingly large con- 
ductors are required, ^f. Marcel Beprez has* perhaps, more than 
any one else, devoted himself to this problem; but the residte 
that even be has obtained are far from satisfactory. AccordiTig 
to hi8 theory, the resistance of the line does not aftect the economy 
of the transmission; but this evidently is based on the assump- 
tion that liigh electro-motive force is employed. His first actual 
experiment in long-distance transmission took place during the 
Munich Exposition of 1882, when he transmitted one-half horse- 
power over an ordinary telegraph wire froui Miesbach, a distance 
of about 35 miles. He liad long before thiit time devoted his 
particular at tent iou to iliis subject, and since then he has on 
various occasions ex peri men ted with new forms of machines. 
The luost recent c4" these has i>eeu on a line froiu Paris to Creih 
Backed by a French syudicate, he hjis undertaken to transmit 100 
horse- i>ower over a distance ot^ about 35 miles, using a sih^cious 
bronze wire 5 millimeters in diameter. He claims t-o have sac- 
ceeded thug far in transmitting 40 hor6e-|Hiwer with an economy 
of 50 per cent., under certain conditions, which it is not neces- 
sary liere to discuss. But what, may well be asked, will these 
experiments result iu? That jiower can be transmitted, we all 
know. Given, then, that M. I)eprez succeeds in his attempt-, 
will that alter the j^resent condition of afliiirs, as regards the 
economical side of the problem? The cost of his installation, 
and the interest thereon, will for exceed the similar items, includ- 
ing maintenance of a steam plant of equal i>ower, at the place 
where it is wanted. 
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^ Yet, paradoxical as it may seem, the great problem to be solved 
IS not the transmission of 100 horae-power, but of thousamls and 
tens of thoiisanck. Kow, this can only be done in one or two 
ways : by increasing either the electro-motive force or the current. 
If the latter plan is pursued, an increase in the sixeof the con- 
ductor must necessarily follow with its attending cost, and tliia is 
feasible, but not at present economical On the otlier !iand, can 
the electro-motive force be increased much beyond the limit 
which M- Deprez is now tising ? Pynamo buililers know how 
perfect the insulation of the armature must be, and hoiv little is 
required to burn one out under but slightly abnormal conditions. 
Those es|ieeially who have experimented with the 40, 50 and 60 
arc light maf'hines using two or three thousand volts, have 
possibly, on more than one occasion, witnesseil an effect in the 
armature as if the latter liad been struck by lightning. This 
effect is one entirely different from what would be produced in a 
machine in which the arniiiture has been actually burned out by 
a heating of the wires frcmi too great a current. The break 
resembles that niiule by a disruptive discharge, an actual spark ; 
and M. Deprez has already exjterienced one of these mishaps, in 
spite of the fact that he uses two layers of silk and one of cotton 
for the insulation. The fact is, a dynamo of large i>ower which 
is subjected of necessity to rough influences cannot be made 
to generate currents of very high electro-motive force for a con- 
tinued service, on account of the impossibility of securing 
safficient insulation. As has been pointed out in The Meetrie^ 
World, the problem bears considerable analogy to that of the 
8te4im engine* The use of high pressure steam of, say, 500 or 
J, 000 pounds to the square inch, would effect great economy, but 
it is materially impracticable, as the cost of building engines and 
boilers to withstand these pressures wonld be out of proportion 
to the benefits derived, ancl no working joint could withstand the 
pressure. I have dwelt at length upon this fjnestion, as it is one 
that deserves careful attention. 

For the reasons given above it would appear that as regards 
long-distance and large- power transmissions, substantial improve- 
ments are required before it can become a commercial success. 

Leaving tliis part of the subject, the results of which are still 
in the tentative state, we come to the successful application of 
the electro- motor, by which power is transmitted to a limited 
distance. By far the most important progress made in the 
employment of the electro-motor is that in its relation to the 
running of railway cars, 

Siemens and Hsilske deserve the credit of having installed the 
first electric railway in whicli the current was generated by sta- 
tionary dynamos. It was at the Berlin Exposition in 1879 that 
a line of 550 yards w^as laid down, upon which a small locomotive 




46 



drew passenger cars merely as a novelty. Since that time 

the electric railway lias been the particular study of many keen 
and active minds, and the application has extended considerably 
This has particularly been the case where the motive power 
heretofore employed was supplied by horses. It must be evident 
that for equal power the use of steam, directly or indirectly^ ia 
considerably more economical than animal power, and hence for 
city railways in which steam locomotives are objectionable, the 
electric railway solves the problem* 

Glancing at the various systems that exist, and that have been 
proix)sed, we meet a diversity which is the natural result of the 
labor of different minds, lliis difference consists not only in 
the method of leading the current, but the manner of distribu- 
tion. vSiemens ami Halske*s first railway was equipped with a 
central insulated conductor from which the current was taken 
off by eontiict hruslu'S, the rails being used as the return^ and 
this method has been largely imitated. The original arrange- 
ment hiiSy however, been variously modified txi meet various 
objectiouSj the principle remaining the same. An overhead con- 
ductor has also been eniployed with succesSj in which a sliding 
contact is maintained between the conductor and the car. Sucfi 
a system lias for some time been in successful operation in variouJ 
cities of this country, and also abroad. I 

For street railways it is evidently undesirable that pedestrians | 
or animals should be liable to come in contact with the con* 
ductors, and another method consists in placing the conductors | 
in a trencli between the tracks, contact being made by an arm 
which passes through a narrow communicating groove. Other 
methods have been suggested and tried, but I merely mention 
these to indicate that the problem hjis been solved in various \ 
ways. 

As hiis been stated before, the electric railway will, without a 
doubt, be the future one for city t rathe. In our own country 
numerous workers have athicked the problem in different ways, 
and tlie success already obtiiined leaves no doubt for the future, < 

The question is often asked whether our great railway lines J 
will ever be operated by electricity. It would be rash t>o say that^ 
they never will be, but under existing circumstances the present 
system will probably renuiin in vogue for eome time to come. 
We shall, perhaps, see the first advances made in this dircctioaJ 
by railways so situated that tlie item of fuel is of importance. 

Thus far we have confined ourselves principally to the jia«-| 
senger electric railway, but an equally large field is open to tl 
electric railway for other purposes. I refer particularly to it 
use in mines and tunnels, for the hauling of ore or othe 
material. This has already l>een attempted in several instanc 
and with eminent success; and it seems strange that more is nc 
done in this tleldj which seems such an inviting one. 
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Ad a cognate devetopment of the electric railway, the ingeuious 
jrstem of ''* Telphemge,'* invented by the kte I^rof. Fleeming 
fcnkin, deserves utteiition. I need not describe it^ as the snb- 

:;t 18 fresh in the niind,^ of those who are acquainted with thig 
abject* The telpherage system, however, marks a decided 
^ress in the iield of the application of electricity to the traiie- 
liflsion of power, itml the recent ojiening of an opemting line at 
Olpide, in England, will no doubt be fiil lowed by the eonstrvic- 
tion of others. The great flexibility and the cheapness of con- 
struction of the system eminently a«]apt it for rough lociilities, 
and telnberage also poesesees elements of great value in making 
it possiole to transport goods to the highroads of commerce from 
points which heretofore were beyond emy reach, 

Since electricity has beconje practically available m a motive 
power, it has given a wonderful inipctns to a number of under- 
takings which had previonsly been in the conceptive or embryo 
Itate, Chief amtrng these is the art of ballooning. By the aid 
_bf electricity remarkable progress has within a few years been 
made in the way of an extended aiiplication of this heretofore 
uncertain method of locomotion. The recent experiments of 

enard and Krebs have shown that the balloon eiiuipj>ed with 
the electro-motor Ciui be depended upon for reliable service, and 
when the storage battel y sliall have been — as it will be* — suf- 
ficiently improved as regarilia weight per stored energy, the 
balloon will have a value, both for i>nr|H>ses of war and peace, 
which can now be hardly estiinateLh Quite recently an ingenious 
method of transmitting j>ower for the propulsion of balloons has 
been suggested by Gen, rhayer, of the United States army. Hig 
method makes the balloon captive to tlie conducting wires, which 
transmit electricity to a motor carried by tlie balloon. The 
system strongly resembles that of telpherage. In fact the only 
diflerence is that the balloon relieves the conductor of the weight 
of the passing load, which in the telpher line is carried by the 
conductor. When we consider the rapidity with which a line 
can be built, and the comparatively small fjower required to 
propel a balloon at a good speed, Gen. Thayer's scheme seems 
quite promising. 

The w^ar departments of various nations have taken up the 
bnbject of the application of electro-motor.% not only in the 
navigation of the air as just mentioned, but of tiie sea, both on 
and below the sarhice- The torpedo propelled and steered by 
electricity conveyed from the shore or ship is fast supersetling 
those propelled by compressed gases, and the fast torpedo boat 
deriving its power from the st-orage battery is now the subject of 
ttctive exj}enment, the Hussian navy having recently tried such 
a boat with gootl success. For small pleasure boats, the last 

gthod described will surely find extenaed application whenever 



* 



the storage battery shall have emerged from the difficulties under 
which it now labors. 

The telegraph has also been advanced a step by the application 
of electro-uioiors. The latter has made it possible to obtain 
practically i>erfect synchronism in the revolution of two wheels 
placed at each end of a telegrapli line. Mechanical appliances^ 
without the aid of electricity, had been found inadequate for the 
purpose, and the small electro-motor alone has made the Delan; 
and Calahan system of multiplex telegraphy a possibility. 

Thus fur the electro-motor has been discussed principally ill: 
its relation to the past This, however, is a fitting occasion to 
cast a glance toward the future and to consider some jwints 
which are of special interest to this Association. I refer to a 
general distribution of power by electricity. In considering this 
problem, it may be well at the outset to set at rest some miscon- 
ceptions which have unfortunately gained ground, due to the 
unguarded statements of enthusiasts. The question of economy 
is a mutter of great importance here. The cost per horse- power 
per annum when using a stationary steam engine as the prime 
mover ia a quantity variable with the conditions of the engine 
and the magnitude of the i>o we r. It is evident that a plant of 
one hundred horse-power or more can be maintained more 
economically per horse-jTower than one twenty-five horse-power 
or less* It would take me too long to demonstrate this by actual 
figures, and, indeed, the statement is so obvious that it hardly 
requires special demonstration. It is evident, therefore, that 
with iucreiising powers a point is reached at and beyond which 
the cost of power can be maintained in an independent establish- 
ment with equal economy to that of a central -station itself, but 
tliafc below that point the power can be supplied more econom- 
ically by electricity from a central -station. It would be impos- 
sible to lay down a universal rule as to this critical point in thd 
power» for evidently it must vary according to locality and other 
conditions. 

While the exact limits are variable, a slight consideration 
makes it evident that a general power distribution must be 
designed, so as to meet the ref|uirements of a large number of 
comparatively small motors in circuit. I need not recapitulate the 
many attempts that have been made to supply the demand for a 
small motor to perform intermittent services of widely differing 
eharacten Modern civilization has credited almost aa great a 
demand for nower as for such other adjimcts of convenience or 
necessity as light, water and heal The advent, within the last 
few years, of numerous small gas, steam, water and petroleum 
engines, bears witness to this. 

How many small workshops there are in which a reliable power 
from a central-station would be a boon ? In how many situations 
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Would such a small motor repla-ce cosily mauiial labor or animal 
power? A little consideration of this subject canoot fail to 
iniprees any practical man with its importance, and to give rise 
to the hope that it will soon receive the attention it deserves. 
When we consider furtlier the fiict that a double copjior con- 
dttctoft one square ineli in section, is able #o transmit 250 horse* 
power over a moderately long distance, without appreciable loss 
and without danger to life, and take this in connection with the 
present low price of copper, we must all admit the advisability 
of studying the problem of power distribution with the same 
energy as that of the electric light 

Several attempts have already been made to utilize lighting 
dynamos during the day-time for the purpose of running electro- 
motors in the circuits. 

There seems to be no good reason why most electric light stik- 
tions should lie idle and unproductive during 10 hours of the 
day when, with their spare dynamo or two to guard against jicci- 
dent, they could easily be converted into a power station* 
Eeference is here made particularly to arc light stiitions (as they 
are at present in the juajorlty) in which tlie wire^ existing are 
strung overhead, so that a motor in a building can be attached 
without any delay or interruption of service. 

In order to make such a service feasible, however, the electro- 
motors employed, whether they be in series, as on arc circuits, or 
in parallel, as' on incandescent lamp circuits, must be designed so 
NB to maintuin uoiformitT of action under the most varying 
Hkternal conditions. Uniform speed under al! conditions of load 
18 probably one of the principal requisites of any motor, and hence 
not leas so of the electro-motor, and difierent constructors have 
solved the nroblem of securing the desideratum bj mechanical 
or electrical means, into a description of which it is not neces- 
sary to enter. 

But while good regulation is an essential element in a success- 
ful motor, that of high efficiency is of |ierhaps still greater import- 
ance- While the electro-motor has been the subject of extended 
study, it cannot be said that any definite and generally accepted 
rules have as yet been laid down regarding its construction, in 
the same sense, at least, as for the dyiuimo* That considerable 
remains to be done in this field, is evidenced by the fact that up 
to the present the efficiency of motors has, as a rule, been com- 
paratively low. There seems to he no good reason, however, why 
the electrical efficiency of a motor sliould not, within limits, 
appr6ach that of the dynamo, and the proper proportioning of parts 
and the study of their intcr-depeodence cm\ alone bring about 
improvement over the present state of things. The efficiency, 
while comparatively low in large electro- mo tors, is still lower in 
the small ones, which is particularly unfortunate, from our point 
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of view, tts it has alreitdy been sliown that the BTnnll motor wil 
constitote the principal ftictor in «n electric power distribution.! 
It nmy be get tiown as an axiom that a em all machine rarelyj 
equals in effieiencv u large one of the same type, but the differ- 1 
enee which exists in the case of the eleeiro*motor is in manyl 
cases out of all proiiortion and irreconcilable with the simplel 
conditions involved. As has been recently pointed out in Tftil 
Mledrival World, the small electro-motor recjuires a thorough { 
overhauling, ami already one of onr most prominent electricians j 
has succeeded, by a series of exix-riments, in obtaining efficiencies J 
in a small motor which huve rarely been attained by the largest 
These exi>eriments are not yet tinished, and hence are not ready 
for puldic discussion, but they will soon form the subject of gen- 
eral attention, as they mark a decided advance. 

While recommending tlie utilization of electric light statioufi 
for power distribution during the day time, I would have it 
borne in mind that various conditions mnst be observed which 
necessarily enter into such a problem, and in which both the 
engineer and electrician could be profitahly consulted. 

The length already attained by this paper prevents me from ] 
giving moiv attention here to the history of electricity tis applie<l 
to motors. I have already touched upon it incidentally. The 
sources of information on this branch of the subject are so 
numerous and so well known»that I have taken it for granted that 
electric light men are generally acfjuainted with the past, and i 
that it is tlie present and future that is of the inost practical 
interest and value to tbem. 

The future of electro-motors was never so bright as at present, 
and when our electricians sliall devote themselves to this liehl of 1 
applied electricity witli the same zeal that they have shown in 
other depart me ntSj we nuiy expect as great an advance in the 
solution of tlie power jn*oblem as !uis been etTected hy the electric 
light in that of illumination. The field is ** white unto harvest/* ! 
and only requires intelligent working. 

I wish to say here, that in tbe preparation of this report I 
have received valuable assistance from ^Ir. Wetzler, of the edi- 
torial staff of The EUciriml Worlds who has devoted much 
thought and attention to the transmission of power. In conclu- 
sion, I trust that this paper will !iave some eftect in drawing the 
attention of electric light men to this important subject, and i 
that we shall all live to see and enjoy the full realization of the] 
expectation of early enthnsiasts regarding the electro-moton 

Mr. Hotchkiss: I move a vote of thanks to Mr. 
Martin for the very able and interesting paper that he 
has reacL 

The motion was seconded. 
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Mr* Martin : I would like to have it clearly under- 
"stood that Mr. Johnston prepared the paper, and would 

^liave read it to-day but for an attack of rheuinatism 

Hpontracted while attending the first Convention of this 

^■k^ociation at Chicago. 

^^PHr. HoTCiiKiss : In view of that I will withdraw my 

" motion. 

^_ The President : I do not think it is a proper thing 

^Bo offer a vote of thanks to any member of the Asao- ; 
elation for any service he may render. One or two 
members came up to tlie desk and suggested the 
offering of a vote of tlianks to the Mayor for the very 
able manner in whicli lie handled the qucBtion this 
morning, and for the kind, courteous and hearty wel- 
come which he gave the members of the Association. 
I said to the gentleman who made the suggestion : " Don't 

Hpo it." A vote of thanks in a Convention of this kind 

^^avors too much of buncombe. There is one other 
thing I want to say: This Association feels itself enti- 
tled to the best service its members can give without 
rendering any thanks for it; because, for that which 
they give they receive an equivalent in the contribu- 
tions made by the other members of the Association* 
I want to be thorouglily understood, so let me repeat : 
Tf I present something to this Association, I am enti- 
tled to no thanks, because I expect to receive from the 
other members of the Association an equivalent in the 
contributions which they render. So I am very glad 
the gentleman has withdrawn his motion, and I hope 
such a motion will not be renewed during the sessions 

^Hpf the Convention. 

^P The Secretary will now make an announcement to 
you on behalf of the Hampden Street Railway Com- 
pany, who have extended an invitation to the members 
to ride over the road and examine the operations of 

^^he Daft system of railway. 

Thk Secretary: The invitations entitling them to 
ride over the railway and investigate the station and 
plant will be in the hands of the Secretary to-morrow 
morning to be distributed to the members. 
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Dr. Moses: The very interesting paper tliat we lieard 
read by Mr, Martin conveys, in one respect, an impres- 
sion that I think we ought not to be too hasty in 
endorsing. It is tliat tlie Duprez experiments may 
possibly result in failure* Duprez is a very able man, 
and lie has indomitable energy, and unlimited capital 
behind him. It is very likely that if the subject can 
be successfully handled^ he is the man to do it. The 
difficulties that he has to encounter are probably 
paralleled by the difficulties that the first inventors of 
induction machines had to meet. They were consid- 
ered insuperable, until Kumkorif, by his very thorough 
insulation, managed to make Ids induction machine 
so successful that we hear of machines that can 
give a spark a foot in length— the Spottiswoode 
machine^ for exami)le. Leaving Mr. Duprez to take 
care of himself, I would say that the methods of dis- 
tributing electricity from central points, such as the 
coal fields, can be accomplished by low-tension 
machines. If, for instance, you burn your coal in the 
mine, and simply transmit it to the surface to be stored, 
you can, by a proper arrangement of a series of 
secondary battery systems, get your currents of any 
potential you please. You will then be able to insu- 
late your line so that you can receive it safely at 
some city central -station ; there undergo a re-transfor- 
mation into currents of low potential, and distribute 
it then to the householders. That is probably the 
way in which we would use electricity manufactured 
directly at the source of the fuel. 

Mr* Martln ; Mr. President, I attach a good deal of 
importance to Dr. Moses' opinion. You [Dr. Moses] 
would have us understand that the current is at first 
to be a current of high electro-motive force, passed 
tlirough a current transformer, and the potential to be 
adapted to the service for which the current is required 
in use? 

Dit. Moses: From the secondary battery. For the 
first source I would have a dynamo machine in the mil 
itself. 

Mr, MARXtN: Not at the mouth? 
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Dr. Moses : Not at the mouth, but in the mine 
itself; right at the coal stratum. You can get rid of 
your gases. There is even no necessity to elevate the 
coal. Transmit it by secondary batteries to the mouth 
of the mine. There put your secondary batteries in 
series, and use currents of five— ten thousand volts, if 
you please, to a |>oint in the city where you can 
re-transform it safely, and then store it there, if 
necessary, or distribute it and re-transform it into the 
cellars of the householders* In a coil of very small 
dimensions you can transform a considerable amount 
of electricity, 

Mr. Uptox: I believe thoroughly that gentlemen 
who are running electric light s^tions are losing the 
very best thing they have. I think there is more money 
in the transmission of power by electricity from dif- 
ferent stations than there is in selling lights. 

Mr. Upton then read the following paper on **The 
Transmission of Power by Electricity : " 

Mr, Uptox: Mr, President ami Gentletmn — At the Elec- 
trical Convention, held last Anguat in New York city, in a 
paper I had the honor to read at that time, in speaking of electric 
lighting etations, the following remark was made: "There ii 
j^ue thing, it occnrs to me, I think electric light companies 
""ithoiild Uike into consideration, and that is t^e letting of 
■■power. At the Edison Company's Station, Lawrence, Mass., 
very many Spragne motors are used, which run all day. They 
use from half a horae-povver to five horge-power each. These 
motors are all employed at a good profit, and it has always seemed 
to me that every electric li^ht company shonld use its power in 
the day-time to nm small machinery. You have it in your 
stations ; why not use it ? " 

Since then, in every w^ay, and from all availahle sources, 
information on this subject has been sought. Electric power, in 
many places, has for some time been sold from central -stations, 
just as steam-power is sold, and with profit to both seller and 
buyer. In Boston this has been done by the Daft Electric Power 
iCompany, usin^ the Daft system, and conaiderations of the 
■results here attained will suffice to show the commercial value of 
electric tiansmisaions. Dynamos are run by an Armington 
& Sims Company's engine at a central-station, supplying electrio 
power to about thirty motors in various parts of tne city. It ia i 
sold at $150 per horse-power per year, tlie price at present being 
about the same as that for steam for small powers. It is a 
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curious circuDistance that more power is sold than the engine 
can siipply^a paradoxical state of afiairs, explained by the 
fact that DO set of machinery is kept running steadily, and 
the company suppljing power gains by the stoppages. At this 
station they have in use tvvo Daft dynamos, of 26 horse-power 
each, which are ron by being belted direct to a 50 horse-power 
Arraingtx>n & Sims engine. The steam is generated in a st^l 
tubular boiler, set with the Jarvis furnace, in which coal screen- 
ings are used for fuel. This jxjwer is transmitted all over the 
city, to be used for running all kinds of machinery, including 
sewing machines, Tentilator fans, printing presses, efevators, and 
otiier work. The demand for power far exceeds the supply, a« 
the company hiis let all the capacity of their engine, and has 
applications for 300 horse-power more. It is the intention erf 
this conipany to start a large central-station, to be run excln-' 
sively to let power. The present plant has been in operation over 
t'ighteeu months, and the only interruption has been for three 
hours, when other parties cut their wires by mistake. In many 
cases these motors have supplanted small steam engines, gas 
engines and hirtnl power. Customers claim that the power is 
more regular than tliey have ever used before, even when coming 
from the adjoining buildings. Tiiere is in Boston one engine 
niuuing twenty-nine elevators. If every elevator was used at 
the Mme time the engine would not have over one-half the 
required power. 

LOSS OF POWER BY TRANSMISSION, 

Prom all the information gained, the actual loss in the process ' 
of conversion of power into electricity, and tran emitting power 
front the dynamo to the receiver, amounts to about forty to fifty 
per cent The manufacturers of the dynamos claim only a loss 
of thirty to forty per cent; but it is a safe calculation to allow a 
loss of one-halt This, as has been explained, is more than made 
up by the excess of power that can be actually gold and paid for- 
Electrical transmission has the unparalleled advantage of bein^ 
8U]jerior to the obstacle presented by distance* Then, again, it 
operates its miracles in perfect silence and repose. No force 
appears in the wire such as appears in shafting; in pipes, with 
compressed air or water; in endless chains or belts; and, in case 
of powerful currents, insulation is easy. The conductor can be 
bent or shifted in any way while transmitting power; provided, 
of course, its continuity 'be not interrupted. It can be carried 
round the sharpest comers, through the most private rooms, into 
places where no other transmitter of power could possibly be 
taken. There is nothing to burst or to give way. In sfeort, 
such a method of transmission is the acme of d t/ftamiml mknce. 
At the present time steam is the foundation of electrical power. 



Water- |>ower is unsteady, and not reliable Gaa motors are of 
limited power. With improved steam engines, bolted direct to 
dynamos, iind the Jarvia process of utilizing low-priced, waste 

aels, the cost of making jx>wtir has beeureduceil within the past 

Bw years fully one-half* 

ELECTRICAL RAILWAYS* 

The most imiwrtant nse to wliieh the principle of electric 

msmission of power is at present being put ig tlie running of 

treet railways* It was only a little over five years ago that 

be first electric railway was built in Germany, and to-day 

bere are niany in that con u try where their jjracticai success has 

been demonstrated. In France and England they are fast be- 

.coming popular; but it seems that those in America are yet 
Imost of an experimental nature. In this branch of electrical 

^ience, at least, America is far from being foremost. 

The advantages of electricity over steam for railway purposes 
are many and great In the (irst place, the bulky locomotive is 
done away with, as the electro or motor can be plaeed either 
under the car or on trucks by itself; in either case great weight 
and room being saved. The machinery for converting coal into 
the power, or rather extracting power from coal, ia not portable, 
bat stationary, and can be placed in the most convenient spot. 
For transmirting power, in many eases, no difficulty has been 
experienced in using one middle rail as the conductor. Some- 
times it has been found that the dirt sticking to the rails and the 
w^heels formed a sort of crust so insulating as to prevent 
adequate communication. From all the information I can gain 
on this subject, it is my opinion that the most practical wav will 

■be to \ue wires on poles, I understand this system isnsed In the 

'West by the V^an De Poele Company. The |>oles can also be 
made available for stringing electric wires for both incandescent 
and arc lighting. The future of this system is filled with possi- 
bilities. It will eventually become the motive power of all the 
present horse railways, tn a [q\v years elevated electrical rail- 
ways will be as plentiful as steam railroads are now; and, in 
time, it will supersede the ]> re sent system of running locomotives 
on all railroads; and, why not? It is simplv a ciuestion of cost 
[)f making powxn*. It is acknowledged hy every practical 
Ingineer that the present system of making steam in locomotive 
boilers is exiiensive as well as wasteful. The evaporation of 
[>unds of water to each pound of coal consumed to make steam 
in locomotive boilers does not average over three and one-half i 
^ 3nnds of water, using the best grades of bituminous coal; 
while the stationary boilers, set to burn coal screenings for fuel,] 
an evaporation of nine pounds of w^ater to one pound of fuel is 
made, and the reduction in cost of fuel is from one-third to one- 
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half. It is only a question of time when all the different electric 
lighting stations in this country will use their engines in the day- 
time to make power to be soUr for nmimfacturing purposes, the 
same as they sell power in the form of electric lights now. They \ 
can also furnish power to run electrical railways, elevated or 
surface. The economy of this system over the cost of running 
horses, as used now, will be over fifty per cent. 

SPEED. 

As to speed, it is impossible to give the limit whicli can be 
reached on electric railways, because those so far constructed are 
on streets or in localities where very rapid transit is not 
possible or desirable. On the verv first one built a rate of seven 
miles per hour was customary. On the Berlin railway, opened 
in 1881, the greatest speed reached was at the rate of eign teen- 
miles per hour. More was possible, but the ]>olice authorities 
refused to permit more than nine miles per lioiir. Up to August, 
1882, there had been no breakdown on this road. On the 
Siemens* railway, at the Paris Exhibition of September, 1881, a 
distance of over 1,600 feet was traversed in a minute, which is at 
the rate of nearly twenty miles per hour. There is every proba- 
bility that electric locomotives can be run taster than any steam 
locomotive now in use. About ten miles an hour is the average 
speed that a car can be run on an electrical street railway, but I 
think it u possible to run at the rate of 100 miles an hour. In 
the near future, on elevated railways, this will no doubt be 
accomplished, I believe the time will come when cars will be 
run by electricity between Boston and New York in about two 
hmirs time^ where it now requires six hours by steam railroads. 
We Yankees call ourselves practical people. We believe in the I 
success of the use of electricity for elevated and surface street | 
railways ; and, believing this, we projKise to put it into actual 
practical operation. Petitions are now before the present Legis- 
lature of the SUite of Massachusetts for charters for over a dozen 
street railways, part surface and part elevated— all to be run by 
some system of electric motors. In Massachusetts a horse raif- 
way can be started under the general law, but an electrical 
railway requires a special charter. A petition has been presented 
asking for an ameudment to the general law allowing electrical 
railways tf> be started the same as liorse railways are started 
now. We believe that the co.?t of power, ils compared w4th the 
present cost of using horses, will show an economy of over fifty 
per cent. In the town of Winthrop, Mass., near Boston, saflicient 
money has been Biibscribed for erectitig an elevated railway on 
the Lnos svsten\, to be run by electricity. The station will be 
constructeil so as to include the use of dynamos for electric I 
lights, and the elevated railway will be utilized for stringing ] 
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wires to nm them. If the charter is granted, work on this rail- 
ay will be started td once. The plans are all made for an 
ectrical station three stories high, the npi>er stories to be used 

as a inann factory, and the power to be supplied from the station 

below — a most profitable wuy of utilizing the power of electric 

light stations in the day-time. 
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The electric station of the future will be erected to utilize 
power in hundreds of ways not now thought of. Central -stations 
should he made large enough to combine ii!l the present methods 
f using electricity, with full allowances for future discoveries, 
>r I believe electricity i> in Us infancy. By this strange and 
_ovel agency power will be used to do its share towards the 
support and ad vmi cement of the human race. We may yet \ 
know, in our time» what electricUp is, for to-day we only know it 
is a power tLat shows itself by its manifestations. 

A professor in a college asked a student one day what elec- 
tricity is. The gtadent hesitated and tried to think of the 
correct answer, but in vain ; it was of no use, he could not recall 
it ; but, ill self-dt' fence, said : ** I did know, but have forgotten/' 
The professor replied: **This is terrible; the only man who 
ever knew what electricity is, has forgotten the answer." 

Electric light and power stations, as large as our present 
cotton mills, wil! Ix" erected in the future. The engines 
mil be used in the day-time to run lines of shafting to fur- 
nish power for manufricturing purposes. Power motors will 
transmit electricity all over our cities to run small nuvcbinery. 
Both arc and incandescent lights will be used. Perhaps storage 
may vet be a success* Electricity will be used to drive 
machmery, to produce ventilation, for heating purposes; the 
exhaust steam will also be used for heating neighboring build- 
ings in cold weather. 

There is no need to expatiate upon the advantages to be gained 
from an economical method of transmitting power: the costly 
and persistent attempts of inventors and capitalists to get btjtter 
methods are enough to prove their desirability. 

Many systems have been tried and Ibund wanting. In elec- 
tricity, thanks to living inventors^ we have a force into which 
power can be transferred as by the wave of the magician's wand ; 
a force which flows to any distance with rapidity of lightning, 
and the stillness of a ray of sunlight; and, then, at bidding, 
resumes its original shaj^ quicker than thought can follow it 

Mr. Weeks: I would like to ask Mr. Upton if he 
.would use, during the night for lighting purposes, the 
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same engine and dynamo used during the day-time to 

supply power? 

Mr, Upton : If arc light is run, no. If incandescentt I 
yes. I understand that all successful transmission of] 
power is done by low-tension dynamos — not over 500 
volts. 

Mr. Weeks : Then you re^rd it as practicable to run 
an engine and dynamo all the time? 

Mr. Upton : Yes, sir. I think I would have a spare 
engine. I think that is entirely practicable. Now, as 
to running both arc and incandescent, there are several 
stations in New England that are doing it. K you 
choose to run an arc light system you can, by 
arranging your wheel and having the correct size of 
pulley, run low-tension, and you can run electricity for^ 
motive force all over your city. 

Me. Weeks: Then you would limit your motivel 
power to your reserve ? 

Mr, Upton; I think there is more money in selling 
power at ?150 a horse-power than any electric light j 
company is making in this countrj^ selling light.] 
I visited yesterday in New York the Gold and Stocu 
Exchange. There is a motor of three horse-power thatl 
is running 30D tickers, and they are obtaining for that] 
about 8^t)*^ a horse-power a year. Now, none of yoai 
gentlemen can tell as good a story as that. If you sell 
it for a §100 a horse-power you are making a pretty 
good profit— that is, running ten hours a day in the 
winter. We have not come to eight yet. We may. 

Mr. DeCamp: I cannot see the difference betweeixl 
the arc and the incandescent unless we duplicate our 
plant. The lighting, whether it be one or the other, 
may be said to commence at four o'clock. Now w€ 
would either have to get our customers to dispense^ 
with the use of the motors at four o'clock or double 
our plant. We keep one reserve dynamo only. We 
do not duplicate our plant. We are just in that fix 
now. We run what would be a very respectable plant 
on daylight. We are running about 200 small motors; 
and while I am not able to say much about the motors 
themselves, yet, as I hear no objection from the parties 



using them and paying for their service, I presume 
they are satisfactory. They are small motors, used 
almost entirely for the running of sewing machines. 
We charge for these motors a dollar a month. We do 
not make a contract for a less amount than five dollars. 
_If a party puts in four motors we will run them for 
' ive dollars a month. That is, he can use one, two, 
three or four, but we do not make a charge less than 
five dollars. If he increases the number of motors we 
elmrge him one dollar a month for every additional 

tiotor he puts in. In other words, if he has ten, he 
rould pay eleven dollars a month. They are supposed • 
o be about one-twelfth of a horse-power. We, how- 
ever, make the same calculations that Mr, Upton makes 
when he concludes that not more than a given number 
of motors are in service at one time. We run these 
motors on arc circuits with arc lights. Therefore, 
I cannot tell definitely just what they take. But, after 
all, for the kind of business for which people want 
some power, and have not the facilities for putting in 
power of that amount themselves, it is very desirable. 
It is popular. When we first started off", to a man who 
intended to use 300 motors to operate 300 sewing 
^machines our charge was ^301 a month. That, with the 
Iditional cost of the motor, which, of course, he would 
ive to invest in, scared him off. They liave what I 
understand is a very effective switch-board, which reg- 
ulates the speed. 

Mil. Upton: It strikes me, from what I have seen of 
electric light companies, that they are all about of the 
same calibre. They are after all they can make, and 
they are right. Now, if it is going to take more engines 
to put this question of the practical transmission of 
power in force you will employ them. I do not know 
anything about running arc wires. If it can be done, it 
is all right, Kunning at 2,500 volts, against some of 
those otliers running perhaps at 1-50, there is consider- 
able difference. Now, I rode yesterday on four or five 
different elevators running a mile away from the sta- 
tions, and they ran with perfect ease, Tlie motor was 
in an upper story, in an inaccessible place, and locked 
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f^ They oil it once a day, and leave it there. The 
elevators are largely freight elevators, but they told me 
that to run passenger elevators in that way was just as 
feai^ible. They would not be so fast as water elevators,! 
but running them with such a motor would be perfectly^ 
practicable. I was talking to some of the people 
who are using the Daft system in Boston and paying 
%lbO a horse-power. I think any of them would pay 
^300 a horse-power rather than not use it. I have been 
investigating that thing, and have been ashamed of 
myself that it has been running eighteen months under 
my nose without my knowing it. During the eighteen 
months it had only stopped three hours. They would 
not change under any condition. Now, if there is profit 
in that business, I think that you are going to" 
make your stations large enough. You have the 
plant and everything connected with it. I think 
the time is coming when every electric station of the 
United States ^vill be the foundation of power for elec- 
tric railways. There are a great many parties East now 
who are selling their steam for heating purposes. You . 
have not begun to develop your business. That is mj 
idea. I suppose the people like the small motors yoa ' 
are aelling. I investigated two or three systems. They 
have been running in the office of the Lawrence Ameri- 
can for three years, and they have had no trouble, 
with them since they were started, 

ilE. Weeks: Suppose you have an open circuit with 
your elevator? 

Mu, Upton: Have them all running the same time? 

Mr. Weekh: Suppose you have an open circuit, andj 
the circuit is broken? 

Mh. Ui*ton : They stand still, or they have a safety'^ 
clutch. In electrical railways I think you will be saved 
from all accident. If one electro-motor runs a certait 
distance towards the other it will stop. This trial' 
railway in Boston is run by a little wire a mile away 
from the station. 

Mr* I^Iartin: I received a letter from the proprietor 
of the Lawrence American j of which Mr. Upton spoke 
a few moments ago, I had asked him his opinion as to 
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tlie service that he obtained from his electro-motors. He 
told me he was so well pleased with tliein he wanted 
to have nothing to do with anything else. He regarded 
it as a deliverance from the system that he had had 
previously, and he said that the saving to him was no 
less than forty per cent. 

Mr. Uptox: This Lawrence American is paying 
about ?300 a horse-power. All the information I have 
gained is from low-tension dynamos ; that is the only 
kind I have ^een in operation* 1 suppose high-tension 
can be used with resistance boxes, or something of that 
art. 

Mr. H* W. Pope: In the Dielil motors there is no re- 
sistance. The field magnet is adjusted. They work 
very successfully. I worked them myself on a high- 
tension wire and got a great deal of satisfaction out of 
them. 

Dr. Moses: I would like to call attention to one or 
two points that have come up in the practical consider- 
ation of the subject. When the Edison central-sta- 
tion, that is located in the southeastern part of New 
York, was first established, they made a very ex- 
haustive canvass of the district. They examined the 
location of every horse-power, not only steam horse- 
power, but actual horse-power; and they found many 
horses on the top stories of buildings. Electrical 
horse-power has not been used to any extent in the 
Edison district^although it is, to a certain extent, a 
manufacturing district, particularly north of Fulton 
street. Still they have not introduced it. We must 
look for the cause of that. The cause is this, I think ; 
That it is not economical to run machines during the 
day that are more valuable for light-giving purposes. 
The quantity of power that would be demanded in that 
district is not commensurate with the amount of light 
that would be required in the evening. It will be a 
difficult problem to circumscribe electric light districts 
liereafter in such a way as to make the amount of 
power used in the day and the amount of power con- 
verted into light in the evening almost equivalent* 
Where you use low-tension currents the outlay for 
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conductors is so enormous that you will only locat 
them adv*antageously in districts where large quanti 
ties of light are used* A light district ia a fashionable) 
district* Fashionable districts have very few manu^ 
facturers. Now, that is where you are using low-' 
tension currents. It is a different thing where you have 
a central-station with high-tension currents. So that the 
two combined systems seem to be the more feasible' 
plan. The dynamos that are being used for light at 
night could be coupled up for power during the day* 
Using high-tension currents and a duplicate system of _ 
small conductors and higher potentials in the day to 
send out your current away from the fashionable dis 
tricts into the working districts would, in New York,^ 
at least, accomplish this. There are places there which 
per square mile are considered the most populous on, 
the globe, not excepting China, You could use you] 
motors in the tenement houses in the economica 
method suggested. You could combine your light ii 
the evening in one district, with your motive power ifi 
the day in another, either by using different engines 
or using the same engines coupled up. 

Mr. Upton : I would like to ask one question. If 
there is such a chance for introducing and transmitting 
power in that district, why have they not done so 
before? I made this same inquiry of the Edison Com-^ 
pany. Their reply was that they did not have enough 
electric light machines to do it. They had done it sOJ 
far as they could without interfering with their light! 
That station, in my opinion, was not successfully 
placed. Most of the lighting there occurs in the 
winter, between four and seven o'clock. Many think 
that perhaps it was thus placed as a trial, I do not 
think that anybody who examines that locality would, 
place a station in that spot unless it is for powei 
purposes. People come to me to buy small engines, 
and say that they would not buy them if they 
could get this electrical power. 

Mr. Kerr: I am somewhat acquainted with the dis 
trict spoken of in relation to its power* Dr. Moses re- 
ferred to that part which uses a great deal of power, 



(i3 



h' 



north of Fulton street. Now, along Fulton street, and 
south of Fulton streeti is a large number of jewelers 
who use con^siderablc power. They use ten, fifteen, 
twenty, sometimes twenty-five horse-power for rolling 
gold; and this ia a large size for electro-motors. Con- 
sequently, they use steam engines. North of Fulton 
street there is another cause which has not been 
mentioned. There is, on Beekman street, 1 tliink, a 
power station, whicli consists of a large engine, with a 
line of shafting that runs up some two blocks. It goes 
over to the Herald building and to Park Kow. Power 
is already supplied in small quantities from that shaft, 
and it is pretty hard to get those people to change, 
Tbat is another reason why you cannot sell electro- 
motors there. 

Me, Cooper: Does that one engine supply all the 
iower that is used there ? 
JIr. Kerr: No, sir ; but it supplies that commnnity 
with small motor power. In the manufacturing district 
the jewelers use considerable power^ and can afford to 
run an engine themselves. That operates just at 
present against tlie feasibility of electro-motors, just in 
that particular part of New York. 

Mr. Cooper: I think I probably have had as much 
€3[perience as any one here in regard to furnishing 
power and electric lights at the same time. When we 
started in Brooklyn, that being a one-horse town, we 
did not know whether it would support an electric 
I light station or not, so we hired the power* When 
h^e wanted the power for lights, other people were 
^^nising it, and we had to wait two hours or more until 
l^lfe could get it. In regard to dovetailing them you 
'will find, I think, that would not be much of a success. 
Dr. JIoses : Not wishing to trespass on the time of 
the Convention at all I would like to impress aa 
strongly as I possibly can the necessity of dovetailing 
districts into each other, /. e.^ a district that uses light 
and a district that uses power> but using entirely 
different conductors; because if you dovetail power 
and light the difficulty you speak of arises. At four to 
Bix o'clock in the afternoon they both want their source 




of power, and they conflict* But you want a light dis- 
trict during the night with light, and a power district 
during the day with power. 

Mr, Cooper; But you never have that. Where do 
you get a place where you use the light at one time 
and power at the other ? It is night at one district 
when it is night at the other. 

Dr. Moses: Unless there were an intermediate link 
of storage between those points. 

Mr. Cooper : Unless we arrive at something which 
has not yet been accomplished. 

The President : I do not think the problem will ever 
be solved until the question of storage is. 

The Convention then adjourned until the following 
morning at 10 o'clock. 



SECOND DAY'S PROCEEDINGS. 



The Convention was called to order at 11 a.m. 
Mr« J. F. NooNA2f; I desire to offer the following 
resolution : 

Remlvedj That there be appointed a committee on transporta- 
tion» to be composed of seven members— two from the South, two 
from the East, and two from the Weist — who shall furnish two 
sub-committees to report to the chairman, wlio shall be the 
seventh member of the committee. The chairman shall an* 
nounce to the electrical press thirty days previoua to theopeniiig 
of any Coiiyention whatever arrangements have been maue with 
railroad companies for a redaction of fares to said Convention. 

The resolution was adopted. 

The President: The first business in order is the 
report of the committee on '^ The Best Equipment for 
Arc Light Stations and Steam Power, &c/' Mr. Fos- 
dick, 

Mr, Fosdick ; I wish to say that I was appointed 
upon this committee about two weeks ago, but 
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unable to find that there was any special duty con- 
nected with it until arriving here. I tried to get the 
committee together yesterday morning, but was unable 
to do ao, because one of them, at least, had other duties 
to perform. Yesterday afternoon I was told that this 
committee was expected to make a report, and was 
down on the paper for an address. The committee has 
no written address, and, semi-officially, I will make 
merely a verbal one, which will bring the matter 
before you for discussion. 

The subject assigned to us first was "Steam Power/' to which 
was added yesterday " The Best Equipment for Arc Lighting 
Statiocs." Electricity is dependent upon steam power. Although 
there are occasionally electric light stations run hy water power, 
they are so few as really to need no attention at our hands. The 
basis of electric lighting ia steam power; so that the best steam 
power is in reality the question which comes before us this morn- 
ing. In regard to tlie best equipment for arc lighting stations, 
perhaps the original question was intended to include both arc 
and incandescent. The question of the best equipment is divided 
between engine and boiler- The best engine may have the worst 
boiler, and so give poor reauUs. The poorest engine may have a 
good boiler and give poor results. But what we wish to decide 
upon, of course, is the best engine and the best boiler for given 
circumstances, and so it is really resolved into a discussion of 
the best engine and the best boiler. Those two questions will 
come before you this morning for discussion, and there will be, 
of course, those who can take both sides, 

I recollect in the fall of 1879, at the Exhibition of the Mechan- 
ical Institute of Boston, there was on exhibition a Wallace- 
Farmer machine built at Ansonia, which had a carbon point 
perhaps five-sixteenths of an inch thick and three inches wide, 
and there was a Brush light, with the same carbon as used 
now. At that time the electric light was in its inception. 
The initial steps were then tiikeu. The light was under severe 
criticism as a new thing. Unfortunately for the light, the 
dynamo was connected with a stationary engine which did not 
give a regular speed. The machines at that time were compara- 
tively imperfect — the Brush machines^and the fact that this 
imperfect construction required for a perfect light a more regular 
speed, which it did not receive, subjected it to greater criticism 
as a new thing, and made the result of those lights a failure, so 
far as the acceptance by the public and by those who were exhib- 
itors there was concerned. I was an exhibitor, but with no rela- 
tion whatever to the electric light* At the close of the fair the 
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surne Brueli machine hupiiened to be pliiced in u clotbiDg eatab* 
lisliinent oo Wasliington street, Boston, where it had a higher 
ept'cd engine, making 220 revolutions. That same machine gar 
excellent satififactiou in its new place, giving ti light whicl 
enuhled llnise who Inid it in charge to drtiw the inference tha 
the effect of u regular speed M*ajs to give a perfect Light, 
cuiirsG, from that time to thii?, the electric machine has beeii| 
eteudily improving* eo that there is not now the need for that J 
elo<e regnlation for the arc li^ht which there weis then; nor iti 
there the siime criticism of the h'ght, because it has come toMay.r 
At that time, close regulation being essential, the engine chosen! 
to run the light wiis considered more in its relation to reguhitioiil 
of speed than to close economy of operation, the object being to 
get a successful electric light, and it was then fonnd, as i§ true 
tlictiretically, that the higher the speed the closer the regulation* 
It h very true that the higher the speed the better is the rotatory! 
effect; cnnj?efiuontly, high-speed and electric lighting went veryj 
much together in the initial step??. Hence, high-speed engines I 
went with electric light dynamos; and it baa been hard until thei 
pregent time to disassociate these two ideas, 

Of course, eleetrie lighting comp^^tes with gas» and there conival 
up immediately the (luesiion of eomi>arati\'e cost between the two. 
An electrif light in our iitores or on our streets will rephoce al 
certain number of gas jetij and give satisfactory regnlts, Thjjj 
que.^tinii has been not altogether the amount of light,, but rather] 
the lighting of a given district And just as soon as the question I 
is settled that the electric liglit is a success, then comes the! 
question of economy. Of course, those who build high-speedl 
engines liad the advantage. Those building low-speed engineaJ 
went to work to put them in a position to be usetl for electric] 
lifjlit purposes, and within the past two years tho question has] 
come prominently to the front, whether, all things being con 
fiidereu, high or low-speed engines are the best. There are tbos^ 
wlio have made exiieriments both with the high and the low-^, 
8|KH'd, and tfiey, of course, are the best (jualitled to decide prac-j 
tieally as to the merits uf the two systems. It is a fact that many j 
of tlie largest stations in our country to-day are tit ted np witlij 
low-sjxed engines, higher, perliaps, than the old low-speed, butl 
still ** low-si>ecd " compared with engines of the distinetiTelji 
" high-t*]»eed " types. These stations are giving marked economy; 1 
and where there has been a direct comparison, the decision haal 
been that tiie light with the low-speed has been c(jual to that of 1 
the others, the economy being much greater. It is also truef 
that the larger the engine the closer the economy, regardless of 
**high'' or *Mow" speed. The question, then, comes in aa to j 
whether not only low-sijced is economy, but whether, without] 
regard to the power of the engine, a low'-sj^ed engine of a givenl 



18 more economical tlian a high-speed engine of the sume 

3wcr. There are certain elements of hick of economy entering 

I to a high-speed which ure inse}varuble from it. These uie in- 

reased Iriction and inereiLsed clearance in pro|wrtion to the 

Dwer of the engine. The principal element of loss in a low- 

eed engine is the necessity of a line shaft to belt from, because 

, is almost imposisible to belt from the pnHey to the tiy-whcel, 

Dhe qnestion, then, is whctlier the belting direct, and the loss by 

'earance and these other items, more than oifset the q nest ion of 

tie extra friction recjnired by the line sliaft. I think the 

najority of the committet^ who have this matter in charge will 

iecide in favor of the low*8j>eed engine. I tliink 1 may 8ay that, 

Ithough I represent merely my own views. That matter will 

Dme np for discnssitm here, and we shall hear the qnt^stion 

"argned pro and con. 

There are certain places win- re high-speed engines nmst come 
^B^ of necessity. Lack of room in many cases prevents tlie api)li- 
^Katioa of the longer stroke and cylinder engine, and of a line 
^Khaft, which are essential with a low-speed engine. So that in 
^Kertain cases, regardless of ceonomyj there mnst be tlie high- 
^ftliced engine. It has its places, and those places cannot be taken 
^^y the other. 

The second division of the snbject won Id be the qnestion of 
boiler. On that snt^ject I am not prepared to speak very posi- 
tively; but we shall all agree that in this matt^?r we require the 
^^est "boiler, which opens a question ujion which men's opinions 
^Karv as much as possible. The opinion of the committee, 
^fcicrhaps, would be that the horizontal tubular steel boiler, of 
^Kjroper dimensions, is the best for nse in electric light stations, 
' The proportions of the boiler, although opinions vary some- 
what in regard to that, would he for a size of perhaps 
100 horse-power — such a |>rn|Hjrtion of grate surface to heating 
surface as 1 to 30 ; such a proportion of tube area to grate sur- 
face as 1 to 7i or 8; such a proportion of tulx^ length and tubei 
iiameter as 45 to 6t>. The size and the diameter of the tube 
Jepend somewhat on the fuel used — larger for the lighter fuels, 
Bmaller for the more solid. The distance also from the grate to 
the belly of the boiler is a question on which authorities vary ; not 
'ess, in any case, than 24 inches ; nor greater, in my own opinion, 
(.than 32 inches. 

As to draught, I think we too often err on the side of small 
chimneys and a little draught in the construction of electric 
light stations. 

Together with this, there should be a very careful setting of 

'le boiler^ according to the very best plans that can be furnished, 

Bveji at some adilitiomil expense. The setting of a boiler has a 

»t deal to do with its etHciency; and, 1 believe, that after a 



boiler has been set four or five years, it would paj to have it pulled 
down and reset 

There are other questions as to equipment— questions of pumps 
and injectors and pipes, etc., which are properly under the con- 
trol of a competent engineer having charge of such matters. 

Gentlemeu, this lias been simply a very crude address, some- 
thing I hud not antieipted doing at all when I came here yes- 
terday ; something which has had only a few minutes' attention, 
and is given simply for the purpose of opening a discussion on 
this subject. It is wide enough for all to take part in it, and I 
presume that the session this morningj if the President permits 
it, will l>e taken up by this. All of us have more or less ex- 
perience in tlie practical application of steam to electric lighting 
pnrpoaeis. 

Mr. Ui^ton: As I was on the committee on "Steam 
Power" I wish to say that while we did not all agree, 
I think the report of the chairman is a very fair one, 
and very well put. I have very few criticisms to make. 
Of course, I am a high-speed man. I think that, so far 
as my experience goes, at least half the stations in the 
United States nse high-speed engines, all arc light 
stations, and at least three-fourths of the incandescent. 
There are places where the high-speed are much better 
than long-stroke for incandescent purposes. Almost 
all the stations that started in on long Corliss engines 
were obliged afterwards to put in the short-stroke. 
That has been the experience in many places, and 
in several we have changed from high-speed to 
low-speed. 1 think there are circumstances where the 
long-stroke engines have been of great advantage. 

In regard to boilers, I agree with Mr. Fosdick. Our 
experience has been in favor of a six-foot steel boiler, 
with 130 three-inch tubes, giving, as a rule, where we 
have tested them, by indication, 150 horse-power. In 
putting in electric light plants, as a rule, we always put 
in that size boiler. We have, at present, between forty 
and fifty stations; and, I am happy to say, that without 
one single exception, all are on a dividend-earning and 
paying basis. I think that settles a great many diffi- 
cult points. 

Mr. De Camp ; Though we may talk here a great deal 
on the merits of different types of boilers, we cannot 




to any conclusion* It is not a question of 
lent to the members of the Association, except 
those who are boil ding new stations, or who are in- 
creasing those already built* In fact^ a large portion 
of the electric light stations, both public and x>ri- 
vate, are using the high-speed engines; and it has 
been, no doubt, the general impression that the 
high-speed is absolutely necessary to the proper 
efficiency of the dynamo machine. But that was] 
simply a theoretical opinion. We changed our minds 
about that for reasons whicli I stated at the last 
Convention ; and whatever change has taken place since 
then has had the effect of confirming us in those con* 
elusions. The questions to be considered by us at 
present are of equal importance to all who are 
running central-stations. With our original plant of a' 
large number of independent engines, the first consider- 
ation was absolute safety. We are a company organ- 
ized, and are serving the public, who are severe censors I 
of any defects there may be in our operations, whetherl 
there is a reasonable ground for them or not. There- 1 
fore, we must protect ourselves against that criticism* 
Hence the multiplication of engines. We are certainly 
about as well protected as it is possible to be ; but after 
running two or three years, we have come to the con-j 
elusion that the necessity for that extreme caution is" 
not so great as we thought it was at first ; and that we 
can protect ourselves in other ways. Now, we are 
using six small engines and a number of large engines* 
We have never had any serious mishap. By an acci- 
dent on our main line of shafting at one time w^e had 
all the lights on that shaft out for about twenty 
minutes; and when we got into shape, at the end of 
that time, we were obliged to cut off seventeen out of a 
total of some 700 lights. That was pretty lively sort 
of work — showing what we could do in an emergency. 
I repeat what I said before : that we have found, by 
actual experience, in making an even run, that it is 
equally economical for us to run a pair of large engines. 
In making a test, with a view of finding out what would 
' best policy, I said to the engineer; "Just fill up 
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your bin tliere as usual.'* (We liave our coal put in otir 
bins every day), **We will run it for a week, and then 
change over and run the other engines for a week/' 
The result of the experiment was that we have ever 
since run the large engine. Although we are running 
an engine of that size to do the work of a few hundred 
hori^e-power, we have gone further than that, and found 
that we can redu(?e that load with equal economy — that 
iSj so far as fuel is concerned. We run a treble 48-inch 
belt, which gave a very considerable back jiressure. 
Now, of coni'se, we crowd on to our large engine, 
for economy's sake, all the load we can. That load 
comes from four to half -past six, when we have the 
most lights in service* If wo have a breakdown at 
that particular timCj it puts us in a very awkward posi- 
tion, Tlie accident we had to our shaft occurred just 
at that time. It never occurred but once. It might 
occur again. What we want to do now is to put in a 
single engine on the other end of our line shaft, coupled 
on the same shaft, whicli can be run during the day up 
to 3 o'clock, and afterwards thrown hi on the big 
engine, without stopping our shaft. The only obstacle 
which we have mi»t with in making this arrangement 
is the want of an elficiont clutch, I thitik that if a 
clutt*h can be devised which is entirely reliable to 
clutch in and out a heavy shaft, with a heavy load, 
running at high-siieed, with perfect safety, we can 
equip otir stations, of any size, with very large engines of 
the highest efficiency, and make ourselves practically 
safe. If we do that, I would not be in favor of dis- 
pensing with our eight small engines. If we put in a large 
engine, sncli as I suggest^ we will have to take out four of 
the small ones. I would not, under any circumstances^ 
disjicuise with four small engines, on account of their 
exceeding convenience. We have two of these engines 
coupled together. After running four or five months 
a crank-pin on one side broke. It fortunately hap- 
pened just about the commencement of the afternoon 
lights. We had prepared ourselves for an emergency 
of that kind. We had tackle and everything arranged. 
It took, by the watch, I think, about seven and a-half 
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minuteB to iinlimber it, and put tlie other one imtne* 
^^iately to work; bnt we had tr^ carr^^ oiir afternoon 
^noad on tliat engine. We run 483 lights on that side, 
^■Of coni*i?e. we i*ecoj^nixed that there was uo economy in 
^^riHHiin£j: that way, Init we were saved. Our ciistomers 
did not know anythini^ h*ad happened tous» and every- 
thintf went on until we repaired onr crank. 

But I Avould like to have the questioii of clutches 
discussed here. 1 think everybody it^ interested in it. 
I think, as the business ^rows, we will all be running 
under similar, if not the same, conditions. W^e have 
two plants in one. We cannot ignore our day business. 

tWe have 250 or 2GU day-lights. Of course, we would 
rather liave them at some other time. We have the 
iJl-uight lights, particularly the public liglits. The 
Bonsequence is, we have only four hours of an econom- 
ical load on our engines; and 1 do not see any way of 
getting around it. If we could have an engine of half 
the size to run on this day-load, and use this large 
engine, say, from four until twelve o'clock at night, 
ind then get off on to a smaller eiigine, worked up to its 
economical point, we Avould get at the highest economy 
motive power, and^ with a coupling such as T 
ingest, be absolutely safe, so far as having any lights 
)ut by reason of a break. We have liad several dis- 
Bussions on tlie clutch in onr station, and onr consult- 
ing engineer has been traveling with instructions from 
IS to make careful note of all clutches he saw or heard 
Df. He has as yet reported nothhig to us tliat, in his 
judgment, we can depend upon. 

I mention these facts merely to indicate what, in my 
opinion, as one having had considerable experience in 
electric light stations, is the best method of equipping 
light stations, both for economy and safety. 
■ The PmisiDEXT: The Convention will be very glad 
"to listen to ^Ir. Evans, of Baltimore, who is on this 
committee. 

Mn. Evans: Our experience in lialtimore has been 
very similar to Mr. I)e Camp*s. When we started we 
tried a small engine. We replaced it with a larger one, 
and from several tests that were uTade here and at 
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Norfolk, Virginia, it lias been demonstrated very plainly 
that there is more economy in running the long-stroke 
engine* I see no reason why, with proper manage- j 
ment and care, such an engine should not give as good, 
if not better, results than a high-speed engine, A great 
objection to high-speed engines is, that if anything gets 
loose the engine must be stopped for re-arrangement* 
But with the long-stroke engine all the parts can be 
examined while running. We ran five Buckeye engines 
for three years in Baltimore. Not one, after l3eing once 
started np to run its watch, was shut down during the 
whole time, for any cause whatever* The Ball engine, 
which we put in four months ago, has so far given very 
excellent results ; but, comparing the amount of fric- 
tion on that engine with the friction of our large one, 
I find there is more economy in running with a long- 
stroke than with a high-speed engine. The Armington 
& Sims, and several others, which have been tested at 
Norfolk, have been giving very good results. But I 
think if the Norfolk people had to re-build their sta- 
tion they would certainly put in a long-stroke engine. 
Their consumption of bituminous fuel ranges from 56 
to 62 pounds per lamp; whereas here in Baltimore we 
use an average of about 36 pounds for the same number 
of hours run. It is true, as Mr. Upton states, that in 
New England they liave been introducing the high- 
speed very extensively, but I think there are two 
reasons for that. One is that in New England, when a 
station is built, the equipment is complete — engines, j 
macliines, lamps, and boilers* With tliem it is not a ] 
question of economy as to the running of the engines, i 
but as to the cheapness of the plant, which is accom- 
plished through the placing of high-speed engines. 
The other reason is that they have not yet had suf- 
ficient experience with long-stroke engines for electric 
lighting. A few stations have adopted it; but the 
majority are started in a small way witli tlie intention 
of getting close regulation from a high-speed engine, 
and for that reason I tliink tlie high-speed engines are 
so largely introduced into the Eastern stations. But 
our experience in Baltimore is in favor of the long- 
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ke engine^ both as to economy with regard to 
'friction and aa to safety, 

Mr. Weeks : Can yon aay something on the subject 
of clutches ? 

Mr. Evans: We started with a very extensive plant 
of 816,000, including the shaft and clutches. I am 
sorry to say that they were a cooiplete failure, and we 
have taken them all out. We adopted the fast and 
loose pulleys, which have given us the best result, 
I do not know of any clutch in the market that is 
capable of undertaking the electric light work. Cer- 
tainly the clutch we had at Baltimore was a failure; 
and from the reports of others on the market, it appears 
to me they are going the same way, A clutch is prob- 
ably the thing we need. For instance, with fast and 
oose pulleys, there is once in a while a time when it 

necessary to shut down for a few seconds, so as to 
et the machine in order again. We cannot do it as 
rapidly without a clutch. The great trouble with the 
Frisbie clutch is in the connection they make from it 
to the shaft* 

As to boilers, ours are very large. We are using the 
Jarvis furnace. We had three boilers that were set 
with the retort furnace, which were a complete failure. 
We changed them back to the old style, and I must 
acknowledge that tlie ,Jarvis furnaces are evaporating 
more than those three boilers. It is certainly doing 
everything we expected from it here in lialtimore. 
We use about thirteen tons of coal a night* The evap- 
oration of the Jarvis furnace makes a difference of 
about three pounds of water per pound of fuel over the 
ordinary furnace. 

Mr. Cleveland [in the chair] : If Mr. McOrath, 
chief engineer of the New York Brush Company, is in 
the room, I will ask him to address the Convention on 
this subject. 

Mr. McGrath : Mr, Chairman mid Gentlemen— We 
were probably the pioneers of electric lighting in this 
part of the country. We commenced in the fall of 
1879, We used what you would term the low-speed 
engine; in other words, the Corliss engine. At the 
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time we commenced business electric li4i:hting in the 
East was very little known; in fact, it was very little 
known in tlie United States. We started w^itli one 
18-incli Corliss engine, with which we ran one 16-light 
Brusli dynamo. We had 10 lights on Broadway, New 
York, between Fourteenth and Twenty-fifth streets. 
We afterwards extended oor lights to Thirty-fourth 
street, and continued that for about a year. Our busi- 
ness gradually grew np. We added another 18-inch 
engine of the same make, and have continued to use 
the same style of engine. We have now in our stations 
a plant of about 1 IJUO horse-power. It is nearly all 
made up of what we term the slow-speed engine, Onr 
arrangement of stations is probably a little different 
from that of most stations tlirougliout the country. 
Each of the engines is coupled with w^hat we call an 
internal gearing, so that we get the advantages of a 
high-speed engine without the disadvantages. We do 
not take up the amount of room that would be required 
with a long line of sliafting ; nov do we have any dis- 
advantages which arise from a high-speed engine 
running and coupled direct. Each engine has its own 
set of machinery, which includes about 145 lights, W 
find there is no economy in using clutch puUeysJ 
Each dynamo is belted direct to the line of shafting 
which takes up but little room. We keep on each 
engine one spare machine, so that, should anyth 
occur to one of the dynamos in use, we can easily awitc 
that circuit on to the other. If a machine should bum 
out between the armature and the commutator, so that 
it would be necessary to stop it, it necessitates puttin; 
out that whole circuit ; but if you ha%'e a spare machine, 
it is an easy matter, without stopping, to simply swi 
the circuit on to it. The Inst engine we put in, which' 
is much larger than the other, and develops about 400i 
horse*power, is belted direct to our line of shaftingj 
and our machines from that line of shafting are belted 
to it in the same marmer. We find that we can run in 
that way with economy. We luave also two small 
high-speed engines that make a great number of revolu- 
tions a minute. The piston speed of those engines 
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not as liigrh as that of our large Corliss engine, but the 
rotatory speed is greater. The engines are small, and 

we are not in a position to judge the difference between 
the efficiency of one compared witli the otliGr» as we 
have not the facilities for making a fair test. Our 
experience with the large engine lias been satisfactory, 
and from that, and from w^hat we have seen in other 
stations, we are satisfied to use the slow-speed engine. 
As far as boilers are concerned, we use what is known 
as the plain tubtilar boiler. Our boilers are l'> feet 
long by 5 J feet in diameter. We have fifteen in use. 
We use a setting that is known as the Jarvis furnace, 
and we flatter ourselves that we are getting about as 
good results from our jdant as tliere is in this country 
anywhere, both in economy and in durability. Most of 
our machinery has been running for a little over four 
years. We have never been obliged to stop one of our 
engines for any purpose whatsoever. We have never 
had occasion to reset one of our boilers. I would say 
that I think our boilers to-day are in as good a condi- 
tion as they were the day we started them. Of course, 
we have to make incidental repairs, Tliere is a great 
point in regard to stations, which people do not seem 
to consider, and that is the running of electric light 
machinerJ^ It takes too much time, in case of any 
trouble, to change from (me machine to another, or 
from one engine to another. Wliat the customers want 
is to have a steady, continuous light. Now, if an 
electric light station is properly eriuipped, there will be 
a switching arrangement in order to stop any engine or 
any machine m any part of tlie station, and change it 
on to another machine in another part of the station, 
without any loss of time. Tliere is no difficulty in 
doing it at all. AVe have two stations in New York. 
We Jiave one in Twenty-fifth street ; another about a 
mile and a-half further down town. We have our wires 
BO arranged tliat we can stop tlie Tweuty-fifth-street 
station and change them on to our Elizalieth-street 
station, and not liave a light go out. If you are 
watching the light you will see a sudden flickering. If 
it can be done in this way, it certainly can be done by 
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changing one macliine in the same building and placing 
anotlier one on. That is what the public seems to de- 
mand — a steady, continuous light. 

Mr. Morrison: How do you do it, Mr. McGrath? 

Mr. McGbath: I will tell you later. It w^ould re- 
quire a long explanation. 

Mr. De Camp: Do you ever reverse your machines? 

Mr. McGratu: Quite often. 

Mr. De Camp : How do you get over that ? 

Mr. McGkath : Rush them back. 

Mr, De Camp: Will your lights be out during that 
time? 

Mr. McGrath : Out? No. 

Mr. De Camp: I don't know anything about the 
matter myself. I have spoken about it several times 
to our electrician, and lie says there is no difficulty in 
doing it, but he Is afraid of bursting the machines. 
What the effect on the dynamo may be I do not know. 

Mr. McGrath : On the Brush machine it would have 
no effect at all. The machine would simply generate 
in the opposite direction. You can reverse the poles 
and it will generate again just the satne as before. It 
is possible to reverse the macliine in doing that, but 
you must get the contacts made before they are broken. 
That m one danger in doing it. 

Mr. Cooper: Suppose something happened to the. 
large engine you spoke about, how would you kee| 
your lights going? 

Mr. McGrath; We have several other engines to 
which we can change. 

Mr. Cooper: Then you have a reserve power; 
least, your plant in duplicated? 

Mr. McGrath: We have no reserve power at cert 
times in the day. At this time of tlie year nearly th(^ 
whole uf our power i.s running. 

Mr. Cooper: If at that time an accident should 
Imppen what would you do ? 

Mr. McGrath: We would have to stop. 

Mr. Cooper: What kind of fuel do you use? 

Mr. McGrath : We burn about twenty tons of buck- 
wheat anthracite coal a day at this time of the year. 
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Mr. Cooper : How much does it average to a light in 
the run, in pounds? 

Mr. McGratu: I do not know* We never figure 
pounds. We figure everything in dollar's worth. It 
doesn't make any difference to us whether we pay ?10 
a ton for coal or §L50. 

Mr. Cooper: It does to us. 

Mr. McGhath : Tlie gentlemen must not misunder- 
stand that. We go by the quantity of electricity we 
can get out of a dollar^s worth of coal, and not a pound 
of coal. 

Mr. Upton : How much coal do you burn per lamp 
per hour? 

Mr. McGrath: I cannot tell you without referring 
to memoranda, etc., which I have not with me. But it 
costs about 2y\ cents for each lamp for ten hours. I 
will leave gentlemen to figure it out. That is a 2,000 
candle-power lamp, 

Mr. De Camp: vSuppos© that in the aggregate you 
bum 40,000 lamps in a months and the cost of the coal 
consumed for that time is $2,000, do you divide the 
cost by the number of lamps to get that result? 

Mr, McGrath ; If you take into consideration the 
number of hours the lamps burn. 



Mr, De Camp 
arriving at it? 
Mr. McGrath : 
Mr. 1)e Camp: 
Mr. McGrath: 



W^ell, would that be your way of 



No, not exactly. 

Ought not that to produce the result? 
It may produce the result. But I am 
giving the result for each ten hours, 

Mr. De Camp: I will go further then. This is my 
method, and I inquire for the sake of comparison. I 
have what I call a circuit report, in which is kept all 
the lights in service. Each day the number of lights 
and the time that each circuit is running are recorded. 
This gives us the number of hours per day. At the 
end of the month the result gives us the total number 
of lights and the total number of hours per month. 
Now, if we divide the number of hours by tlie average 
number of liglits, it gives us*the average time. We 
agree with you in not considering the pounds of coal. 
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It is a matter of (lollars and cents. We divide our 
money spent for eoal by the number of lights we buru. 
It gives us the co.st per day in dollars and cents of ourl 
lights. Now, if we want to get the cost per hour, \ve\ 
simply divide that by the average number of hours. ' 
Kow, ia your 2i\ centa per lamp per day made up on 
that bai^is of L'ah;ulati<>n? 

Mr» McGrath: It will be more than that, for the 
reason that our lamps at this time of the year average 
to the run more than ten hours. 

Mr- DeCamf; What we want to get at is on the 
year's business. Our average run for the whole ye 
through is eleven hours and eighteen minutes. 

Mr, McGrath: The average of lighting for the ye 
will depend entirely on the number of all-night lights' 
aiul the number of one o'clock lights run. Say you have 
three or four hundred lamps that run all night and a 
hundred that run until one o'clock^ the average wouldj 
be materially different from what it would be if it wa 
vice rer^^a. Our lights, I think, average more tha 
twelve hours. We run a great many lights in the day-^ 
time. 

Mr. De Camp: Is this 2/.^ cents the average for 
year or for some particular month ? 

Mr. McGratu : That ia the yearly average. 

Mr. De Camp: Why do you base it on ten hours re 
when the average is twelve liours? 

Mr. McGrath : We are not saying what it costs ua 
run our lights in New York. I am simply giving whal 
it costs to run our lights for ten hours each day at the 
present price of fuel. 

Mr. Lixnell: May I ask what is the price of fuel? 

Mr, McGrath: It is hardly a fair question to ask of 
me, because we buy coal at a price we do not make 
known. The i>rice of coal in New York varies largely, 
according to the quantitj^, the purchaser, and how it 
bought. 

Mr, Linnell: What would be the usual price to thQ 
ordinary consumer? 

Mr. McGrath: About $3. 

Mr. Cooper: Is that per gross ton, delivered? 
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Mr. McGrath : Yes, sir, 

Mr. MoitFiLsox : Let me ask you a question in regard 
to tlmt Bwitchiug apparatus. Have you made any 
change in the method of switching lights since you 
installed your new station? 

Mr. McGiiATfi: We put in a new switch board since 
that was built. 

Mr. Smith : In calculating the price of coal consumed 
jr light, are you merely reckoning the lights burning 
JT the waste on the line also ? 

Mr. McGrath; Wo are reckoning the lights burning. 

Mr. Smith: I have a line of four miles. I lose 
current equal to three lights on that line. So in 
eckoning the cost we always reckon three lights over 
rhat are really burning. 

Mr. McGrath : We do not. I only reckon the actual 
cost of the lights burning. 

Mr, Cooper: Did 1 understand you to say that you 
have a reserve dynamo for ea<3h engine? 

Mr. McGrath: Yes. 

Mr. Cooper: You say you rini an average of 145 
lights on each engine. Then you must have at all times 
^^ third of your capacity idle? 

H[ Mr. McGrath : We do not keep a 45-light dynamo in 
^■reserve. We are never running lei^s than two or three 
P^ngines at a time. 

Mr. Cooper : If you have one dynamo idle for each 
machine, you must have at least one-third of your whole 
capacity idle? 

Mr. McGrath: When 1 say we have only one dynamo 
on each engine, that is practically so. lint if we are 
running four engines, we have two idle dynamos. If 
we stop one engine, we still keefj two dynamos idle. 

Mr. Cooper: With your arrangemeut of switching 
you can switch any dynamo? 

Mr. ilcGKATU : We can switch any dynamo on any 
circuit. We keep one or two dynamos in reserv^e all 
the time. If we are only running one engine we keep 
one reserve dynamo on that. 

Mr. EvA^'s: Would it not be advantageous to you to 
have a fast and loose pulley? 
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Mr, McGratii : Mjr experience with fast and loose 
pulleys on dynamos has been such that it takes as 
much power to run them as the dynamo. Very oftea 
when you want to use the fast and loose pulley you 
cannot stop the machine. 

JIr. Evans: So if the machine is disabled at tea 
minutes past six it runs till morning? 

Mk. McGrath : It runs till all stop. 

Mr. Morrlson: Which goes to show that the New 
York system is not as perfect as the system used in 
some other parts of the country. I rise to say that the 
meeting of this Association in Convention is for the 
purpose of eliciting information which may be for the 
advantage of those engaged in the electric lighting 
business. New York being the centre of that business, 
we expected a great deal of information from Mr. Mc* 
Grath, As to the matter of changing his machines 
without any appreciable darkening of the lights, that 
is done where every well-ordered station exists. My 
question was to find out what particular method, if any, 
had been adopted by the New York station, so that the 
rest of us may have the advantage of it. The New 
York station, when first equipped, was arranged with 
the same sort of switching arrangement that the old 
Twenty-fifth-street station, in New York, had. I have 
not seen it since then, and I did not know but that the 
gentlemen in New York had invented a plan hy which 
they could handle this thing better than we do in other 
parts of the country. But I find from the question of 
Mr, Evans that, if a machine is disabled, he must keep 
on running all night long. Now, a condition may arise 
whereby a machine being disabled will so connect 
itself that, unless you stop the machine, it is going to 
set things in a blaze. So that there is a clear case where 
the entire plant on that engine would have to stop in 
order to get rid of that machine. 

To return to the switch-board arrangement again: 
It is quite common for the Baltimore men to make the 
changes suggested by Mr. McGrath. For various 
causes we have just a barely perceptible darkening of 
the lights* Our switch-board is arranged with swinging 
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jaws, and into the jaw is introduced a plug-switch 
with a wooden handle. The handle is hollow, and the 
wires are carried up through the handle to the solid 
part of the plug. The switching is done simply by 
operating quickly, and introducing the plugs again. 
I am going to ask Mr. Orford, of Bridgeport, to explain 
the method of shifting the machine without having 
any darkening of the light* I think they couple two 
together, and then disconnect one. 

Returning to the subject again of the New York 
station: As to the matter of estimating the cost of 
fuel in dollars, I hardly know how to touch that sub- 
ject without treading on some one's corns. I will just 
say this, that this is the method which seems to be 
adopted by the gentlemen with whom we have been in 
correspondence who do not want to tell anything. In 
our station we use a mixture of slack soft coal and 
anthracite screenings — three tons of screenings with 
one ton of soft coaL Of that mixture, we use four 
pounds and a fraction per lamp per hour, varying to 
me extent, under certain conditions with wliicli yon 
e all familiar. Now, these are things that I want 
you all to know, as far as we are concerned. The price 
of that fuel varies a little. In the month of January, 

1885, we paid Sl<90 a ton for the mixture* In January, 

1886, we paid for it g2.10 a ton. Owing to this storm, 
which is something very unusual, we are unable to 
get the screenings into the station. We burn quite a 
large quantity of it, which gives you a reason for the 
increase of price* Now, two nights last week we ran 
out of screenings. We then ran our engines on the 
bituminous coal entirely. The cost of that coal waa 
about 33 a ton. We found that instead of four pounds 
and a fraction, we were using three pounds and a-half* 
Am I right? 

Mr. Evans : That is right, sir. 

Mr. ^Iorrison : Three pounds and a-half per lamp* 
The diiFerence in the cost between the mixture and the 
clear bituminous coal was very much in favor of using 
the m^ixture. Of course, you understand we now use 
ithe Jarvis furnace, which I consider that all well- 




regulated electric lighting stations should use. We are 

trying to bring about an economy of fuel- It was not 
my purpose, when we opened this Convention, to 
occupy any portion of your time during its sessions. 
J5ut you are asking for information which the gentle- 
man from New York denies you. This same informa- 
tion I must give you from the station in Baltimore, 
which we deem to be immeasurably better conducted 
tlian the station in New York. We believe that the 
Baltimore station is about the only one in this country 
from which can be obtained an absolute knowledge of 
the cost of producing arc lights. There is not a single 
item of expense, direct or indirect, that is not taken 
into careful account. The cost of our lights is based 
upon the total expenditure, both administrative and 
executive, including the interest of the money expended 
in our plant* Now these figures we desire to give you 
as far as practicable. We do not intend to tell you in 
open session what it costs us to make a light, because 
we are afraid it would be so great in comparison with 
the earning capacity that our stockholders would give 
up their investment. But there are certain points of 
information to whicli you are entitled. You have come 
here at a considerable expense to your companies. 
This entitles you to all the information which it is 
possible to give without interfering with the internal 
economy of some of the companies. 

Now, the matter of engines has been thoroughly 
gone into by Mr, Fosdick, Mr, Upton, and other gentle- 
men. We pronounce in favor of the large engine. 
We use what is known as the high-speed engine. But 
we use the large engine. We do not believe in coupling 
directly to the dynamo. In one case, however, we use 
a Ball engine connected to one of the twenty-six Brush 
machines, G5 lights, and in that case we have an illus- 
tration of a direct belting with an extremely high- 
speed. In the other eases we use the Buckeye engine, 
15x30, and l()x32, a description of which you have had 
on two or three other occasions. I repeat to you what 
I said in New York and Chicago: If we were to 
increase our plant now we would put in a 600 horse- 
I)ower engine instead of six of 100 horse-power each. 
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The question of safety, which some of the electrical 

managerj^ plume themselves so much upon, is simply 
a duplication of the plants. If a station can afford to 
have a plant for 200 lights when they are only running 
100 liglits, then it is all right. They may enjoy the 
privilege. But there is not an engine in the world, 
whose ultimate capacity i*s a hundred lightiH, that you 
can arrange in such a way as to be able to run two 
hundred lights on it. A horse can pull only so 
much of a load. If you put double that load on, he is 
going to stop. An engine is simply an iron horse* It 
has its ultimate capacity, and if you go beyond that 
the engine will stop. Now, the problem may be solved 
by any of you who are running electric lighting 
plants, and who desire to provide for those contingen- 
cies wJiich might possibly arise, but wliich are very 
improbable if the engineer properly performs his duty. 
Of course, there may come a time when you will have 
a breakdown of your apparatus in spite of the utmost 
care. But the average breakdown is due more to the 
inefficiency and ignorance of tlie engineer than it is to 
the engine itself, A well nuide engine I conceive to be 
one of the most perfect pieces of machinery that ever 
was built; and you are pretty sure to have a good 
machine if you buy from a first-class builder, par- 
ticularly one of those who have established a reputation 
in our line of business. 

The cost of producing lights is based first upon the 
cost of fuel per ton delivered in the station (these 
items that I have given you for the Baltimore station 
are based upon the coal delivered tii the station) ; next, 
upon the cost of the carbons, which have been very 
materially reduced since we first began this business, 
falling from $05 down to ?10 per thousand. 

Mr, Cooper : Is $10 the market price now? 

Mr, Morrison: For some kinds of carbon. 

Mr. Cooper : The kind you use in Baltimore ? 

Mk, Morrison: No, sir. 

Mu, Cooper : Then I don- 1 think it is quite right to 
mislead in regard to that. 
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Mr. Mohkison : Mr. Cooper, you will pemember the 

explanation made by Mr. Fletclier, He liad two kind*^ 
of carbon — winter carbon and summer carbon. Tliat 
is the fact. The latter is a very soft, but not a per- 
fect carbon. I won't tell you who made it. I won't 
give the man away, as Fletcher did. 

Mn. McGiiATii: I would like to ask the gentleman if 
he gets as nice lights from the soft carbon as from the 
other? 

Mr. Morrison: We get as good lights as you get in 
New York. Our lights^ — I now speak from personal ob- 
servation^ — compare favorably with those of any other 
city that I have visited. 1 mean both the Brush and the 
United States Company. There are lights here that 
are equal to any in the country, and better than those 
in New York. We do not confine ourselves to the use 
of Brush carbons. We consider that we are entitled to 
an open market on everj' thing pertaining to electric 
lights. But 1 won't go into that. The courts have 
decided that there is no patent on carbons. We bought 
a patent on carbons from the Brush Company, but the 
decision rendered by the courts was that we had bought 
something tliat was not valuable at that time. There- 
fore, we buy carbons wlierever we can get them. We 
have used the carbons of the Boulton Carbon Company, 
the Parker-Russell Manufacturing and Mining Com- 
pany, the Pittsburg Carbon Company, and, of course, 
the Brush Company. We use more largely of the 
Brush carbons than of any others. We will use more 
largely of the others than of the Brush, unless the 
Brush Company reduces the price very materially. 

Now, the next point is superintendence. A skilled 
8Ui>erintendent who takes an interest in the comjiany's 
business, who does not feel that he is a hired man, one 
of those who are constantly watching the clock and 
whose motto is **Come day, go day, God send pay day," 
who will demand a fair day's pay for his work, and 
will give a fair day*s work for his pay, such a one will 
give you the most economical service, because that very 
Interest which he displays will excite an interest in 
each one of the employees, down to the men who carrj*^ 
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llie coal up out of tbe cellar. Thejr each strive to make 
liis department the most favorable. The superintendent 
institutes a system of reports by which every morning 
he can tell liow the duties of each man were per- 
formed; not eacli set of men, but each man. That 
puts a man upon his mettle, because he wants to* have 
his record clear and good, and so the company reaps the 
benefit. If you take a slouchy, easy-going superin- 
tendent you will spend more money in that depart- 
ment — that is what you call the running expenses — — - 
without getting proper returns, than in any other 
department I have touched upon. Therefore, 1 belie V( 
in securing the services of a good superintendent and 
paying him sufficient money to keep Iiim in the ser- 
vice 90 long as you want him. You cannot get that 
sort of a man for 81,200 a year. 

Now, I take exception to the statement made by Mr. 
De Camp at the last meeting in New York with regard 

■to the maintenance of his lines. He said something 
or other — let me refer to this report please 

Mr. Fosdick : I do not know just what the object of 
this discussion is on tliis special subject. But it seems 
to me we are wandering very widely from the €iues- 
lion of steam-power. If it be intended that that 
question should cover the whole snperintendency, it is 
proper that this discussion should take the form it has. 

• Bat otherwise, it seems to me, that we should limit it, 
Mr, Morrison: That is a short horse, and easily 
curried* There were two committees » and they were 
consolidated; one on the equipment of electric light 
stations, and the other on steam-power. The gentle- 
man who has just spoken was originally on tlie steam- 
power committee. Now he is a consolidated man. 

Mr. Cooper: Before you go into that matter, may I 
ask you a few questions? Your frankness in regard to 
the lialtimore matter and your modesty speak for 
themselves. You called Mr. McGrath to task, some- 
what 

Mr, Morrison : I object to that at the start. I will 
not allow that sort of language to go on record against 
I me. I am not calling any gentleman to task. 





Mr. Cooper: I will simply say you criticised In re- 
gard to what went before the Convention as to dollars 
and cents, I think it interests the Convention as niucli 
to know how much it cost in dollars and cents as ia 
pounds of coal. In regard to the carbon question, 
which yon went into very nicely a little while ago, we 
have not found out yet what your winter carbons cost 
you — those you are usin^ at present. 

Mk. Mokkison: §12.50 a thousand. 

Mil. CoopEii: Tliank you. And we have no doubt 
about your being able to switch over. I w*a9 a little in 
doubt about that darkening* 1 suppose that was caused 
by the switching? 

Mr. ^Iorrisox: That is it, sir. 

ISIk. Coopek: Another doubt is in regard to the 
Jar vis Engineering Company, A gentleman connected 
with your company said they tried some retort furnaces, 
which, as I understand, they did away with. Now, if 
the Jarvis setting had been so much superior, why did 
you go to the plain setting? 

Mk, Morrison : The question of expense entered very 
largely into it, and we have an economical board. If 
I had all the say I would take them ont immediately. 
Now, I am not going into that question. 1 always try 
to be guided by the feeling of the majority. 1 will 
not go into your question at all, Mr. De Canii>, I will 
just touch one thing, which Mr. Coop*:T has been kind 
enough to bring up, Mr. McGrath has given you the 
expense by dollars. He says it does not make any 
difference whether it costs ?1.50 or $10 for the coal. 
He does not mean by that that the company pays no 
attention to the cost per ton, but so far as their esti- 
mates are concerned, they take it on the dollar basis. 

Mr. Cooper : It is the best results, as I understand it. 
He may get the best results from a five dollar coal and 
not from a dollar and a-half coal. 

Mh. McOrath : The idea I wished to convey is that 
we do not carry into account the number of carbons 
that we use or the number of pounds of coal we bum. 
We put that in dollars and cents. If we can get more 
electricity or more carbon out of a ton of coal that we 
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I^ay S5 a ton for than out of a coal we pay $3 a 
ton for, we will use the §5 coal. It would be no use 
to give you as a basis what we pay for coal in New York, 
That would not govern you in any other place. I do 
not see that the cost of coal in the city of New York 
can have anything to do with what Mr. ^Morrison pays 
for his Consolidated coal in lialtiniore. It is what 
electric light can be produced for; not what the coal 
costs that will produce electric ligiit as compared with 
one place or with another* 

Mr. Morrison ; I will return to Mr. Cooper's case. He 
says Mr. McGrath gave his estiniates in dollars and not 
in pounds* That is not exactly the statement of the case, 
I gave the number of pounds of coal consumed and the 
cost of it. I have given you all the information. A 
man may use some different sort of fuel which is 
peculiar to his locality, but if you give it in pounds 
then you know what the coal costs you in your locality. 
The Question of dollars does not give you that idea at 
all. I think I know what Mr. McGratli is driving at — 
that, in the one case, a station may be equipped with 
scientific gentlemen in tlie engine-room who can get 
more out of a pound of coal than they can in another 
station. Tlierofore, if the cost of that coal is greater 
in one station than in another it might be overbalanced 
by the greater degree of skill in the high-priced station 
than in the low-priced. But, in onr case, we con- 
ceive that we have as skilled men in our engine-room 
and boiler-roooi as there are in the country. We have 
this additional advantage of using the Jarvis furnace; 
the additional cheapness of this low-grade fuel, so that 
in giving you information upon which you can base 
any estimates, I think it is essential you should not 
only know how many dollars it costs you per 
himdred lights, but know what kind of fuel, under 
what circumstances you obtained it, and what it costs 
per ton. I can conceive of a condition of tilings 
when it would not be wise for a subordinate in a com- 
pany to give that information, but still that does not 
alter the fact, and I mean no reflection whatever oa 
any statement Mr. ISIcGrath has made. I have simply 
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stepped on this floor to give the Convention infonna- 
tion, from my standpoint^ which they have not been 
able to obtain. 

Mr. Weeks: I agree with Mr, Fosdick, that this dis- 
cussion is foreign to the matter in hand. We have a 
committee appointed to report on operating expenses, 
and all this discussion should have come up under that 
topic. The two committees combined were to con- 
sider the mechanical and electricul appliances of arc 
light stations and the steam-power. Therefore, I think 
that all this talk about the cost of running various 
departments is out of order. 

Mr. De Camp: It is not exactly on this subject — 
but I desire to speak of a matter as a member of 
the committee of which Mr, Weeks is chairman. I 
was talking with him this morning about the com- 
mittee on operating expenses and general management, 
on which this discussion here has touched, and of a form 
of record which can be used for the managers of a com- 
pany reporting to their board. I find that where I am 
attempting to exchange with some of the companies, 
their reports come to me in such an entirely different 
shape from what I am in the habit of using that I 
cannot make anytliiog out of them. Xow, I have a 
form of report which I think is a pretty good one. It 
might be improved upon 

Mr. Weeks: I rise to a point of order. I agree with 
Mr. De Camp exactly in this matter. The consultation 
we Iiad is all proper, and 1 want it brought out in all 
its details, but this is not the proper time to bring 
it up. 

Mil. De Camp: Then I will put my point without an 
explanation. I would like to have the sense of the 
meeting as to a uniform rex)ort. Now, I do not want 
to go into the labor of getting up that 

The President: The gentleman will please come to 
order. lie is not confining liimyelf to the subject in 
hand, 

Mi{. Kp:rr: I feel very much interested in this sub- 
ject. I am interested in the Corliss engine, and also 
in the electric lighting business. Now, I am on all 
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three sirlea of the thing. Though, I will say that all 
my experience, and all my labor for years In connection 
with high-speed engines, make me naturally Incline to 
them, though interested financially iu the others. I 
was very glad to hear so much said in tlie early part of 
this discussion about the different classes of engines, 
I think if we could get rid of the words liigli-speed 
and low-speed we would come a great deal nearer to the 
question. Low-speed is always associated with very 
nearly single large powers, and fast-speed with sub- 
division. Mr. McGrath has a subdivided power- 
station, and uses low-speed engines. People get an 
idea that low-speed engines are to be single large 
engines. We know that successful stations are put up 
with low-speed engines. We also know that high-speed 
engines are used in stations that are successful. It goes 
to show that the thing can be successfully done by both 
these methods. Now, I believe it behooves each man 
to find out, according to his conditions and his situa- 
tion, what he ought to have in his station, I know of 
a single large Corliss engine that I would like to sell a 
man if he wouhl be willing to buy it; but 1 know that 
that station would Itave about as poor a record if it used 
thai sort of a plant as it could well have. Their con- 
ditions are not suited to it. There are other cases in 
which people having a number of small engines, the 
conditions would be much improved if they would put 
in larger engines of the same kind. What I wish to 
say here particularly is, that when a man speaks of the 
expense of a station he is operating, it should be taken 
with a degree of allowance; because, what may be just 
the thing for one station may not be the thing for 
another. These tilings can be charted out in a prac- 
tical way, so as to enable you to arrive at a result of 
something like ten or fifteen per cent, of the sizes of 
engines; that is, where a station is to be remodeled. 
Starting a new station 3^ou cannot always get it so close. 
In relation to this matter of economy, I am very glad 
Mr. Morrison said wliat he did about trying to get down 
to something like facts. I have before stated, at other 
meetings, what I am .very glad to repeat here : Any 




one who has condacted any considerable amount of 
experimenting has found out that a man'^ ability tol 
experiment is rather poor. Even the best men do not! 
make a very good experiment. Now the liability to errl 
ill experiments is so great that I doubt very much if^ 
more than one-half of all the experiments made amount j 
to anything. The result is, that if any man has anything 
so important as an electric lighting station^ it is ver 
necessary that the greatest care be used to know the re- ^ 
suits, so that you not only do not deceive others, but do not 
deceive yourselves. Take, for instance, the engine, 
business. We are selling engines constantly, and getl 
all kinds of reports of them. We have a inaaT 
running an engine who declares that he is using steantJ 
in that engine, and then conducts it up into a mill,! 
and uses less coal in liis boilers than when he does not' 
heat the mill. Now, of course, he is mistaken. There 
are other men who think they are using steam extrava- 
gantly when they really are not, A man always de- 
clares, and it is natural, that he is right. Now, I believe! 
that there is too much experimenting done on the-1 
principle of the Indian who, Iiaving heard that feather 
were soft, placed one on a rock and lay down on it, 
and found it was not soft, 1 believe, from what Mr. 
Morrison said, that there is some /^rma /'ac/e evidence 
that his company has gone into it carefully. I thinl 
these gentlemen from New York and Philadelphia 
have gone into their experiments to determine the cost 
very carefully, and they have given us those results J 
That cost question brings too many elements in, so that 
we cannot isolate the different things. You can ima- 
gine this condition. Suppose Mr, ^IcGrath get^sa very 
good result from certain kitids of engines and boilers. 
It may be he is getting it cliiefiy because his engines 
are good. Some man may go there, however, and 
not like the engines, but he may like the boilers. The 
boilers may be bad. He may get boilers of i 
sort* He may hear of another station where the re- 
sults are very good. He may like the engines, andj 
the engines may be bad. He may compound the two, 
and have a bad result, and yet the other two stations 
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be both getting good results. That is an illustration 
of the fallacy that can be brought about by going by 
records tliat do not isolate different things, I have 
seen^ in engineering, where these mistakes have cost 
money, I, therefore, would like to put in just a word 
in passing that, at our subsequent meetings, we be pre- 
pared to give tlie results of same experiment We can, 
meanwhile, have experiments made wliieh shall be ac- 
curate, and, iu the ordinary terms, if possible, of coal 
per horse-power, or per lamp, tlie water evaporated by 
boilers and cousumed by engines, and some of the 
figures which go into these ordinary units of measure- 
ment, which are generally adopted in all printed 
matter. I would like also to see parties giv^ atten- 
tion to the individual requirements of their case, which 
case is not like the other man's case. When we do that 
I believe that the question of high-speed and low-speed 
and boilers will get along in a better way. I tliink 
there is ro<3rn for that yet, and they all have their 
place. I would be very glad to see the Association 
look in this direction, so that our subsequent discus- 
sions on these questions may be bordered with figures 
that will go on record, and be something which we can 
study. 

Mr. LiXNELL: I would like to suggest one point to 
the consideration of the Convention, and that is this: 
Our figures, so far as have been given in relation to the 
cost of fuel for running electric lights, have been, as I 
understand it, entirely as to the cost of fuel per light 
for a given time. It seems to me that this matter of 
electric lighting is getting to be so divided that the 
amount of coal usedperlightis very indefinite, and really 
means nothing. And there is another point: I think 
that each company is using its own instruments for 
measurement. I do not think there has ever been any 
standard adopted by which the si^ie of the light, which, 
to a certain extent, governs the amount of fuel used, 
has ever been determined. Now, 1 think, there are 
two x>oints which would be of great interest to the 
Association : In the first place, the Association should 
establish a standard for determining the different 
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characteristics of the different lights, and then, if 
Bible, get at the data regarding the amount of fuel 
used per horse-power, and from that to the amount of , 
light of each kind, or of each system. 

Mr. Fosdick : The last time I spoke I spoke officially. 
Kow, I speak in the private capacity of an engine 
builder. The discussion so far has been almost exclu- 
sively confined to large stations, such as New York, 
Baltimore and Philadelphia, where there is occasion tol 
use a large amount of power, and where the question 
of subdivision is taken into account, because there are. 
several large engines. I suppose the majority of thos 
present here represent smaller stations, where, perhapa 
there is less than 100 horse-power used- Now, it seer 
to me, that it is well for us to discuss the question 
to high-speed and low-speed per se ; that is, if Wf 
are to put in a 50 horse-power engine for a 5fl 
light lamp, which shall we put in? I wish to be Ai^ 
tinctly understood. 1 mean high rotatory speed, not 
high piston speed. I undertake to say that a low- 
^ speed engine is more economical to use than a single 
high-speed engine of the same quality, I have in mind 
a case in point. We put in a 12x24 engine to run an 
electric light machine, where six months later a high-^ 
speed engine was put in, and found so costly in thf/ 
use of fuel that it was replaced by a second one 12x24; 
at 125 revalutions, with a saving of 300 pounds of coal 
during the night s run. Tliis fact can be substa,ntiated 
by a gentleman in this room who belongs to that 
station. These are figures that I am ready to give to any 
man who wishes to get them. I have a case in mine 
w^here a high-speed engine is used in a station in whicl 
taking into account the number of lights, the number 
of hours, and the number of days run, by actual com* 
parison, there iuis been more than 50 per cent, nior 
fuel used in the high-speed than in the low-speed 
station. Now, I would like to Jiear this question of indij 
vidual comparison between liigli and low-speed engine 
discussed. I do believe there are certain element 
entering into high-speed engines which prevent the clos< 
economy entering into lower ones. 1 believe also what" 



has been already said here in regard to the little 
liability of putting larger engines in. Wo have in 
many cases two or three engines running in electric 
light stations, and no one of tliem has ever stopped 
for any purpose. So it seems to me that the question 
of economy In the larger engines more than ofTi^ets any 
possibility of danger. 

I agree with the President, that the care of the 
engineer has a great deal to do with this question, both 
in high-speed and in low-speed. The economy is in 
favor of the low-speed engines for various reasons, 
which engineers fully understand. In Fall River they 
fonnd that these immense engines make very slow 
engines; tliat there is a cessation of movement of the 
fly-wheel from the commencement to the end of the 
strokoi consequently that at a speed of 50 or less revo- 
lutions the variation is slightly perceptible, 

Mr* Smith, of pJamestown : My experience may be of 
interest to the Conventimij though entirely of a differ- 
ent class from what we have just heard. It has been 
acquired among the engines in the cotton mills of^ 
Lancashire, We are running the plant in Jamestown 
from the mill engine. The engine starts at half-past 
six to run the mill, and runs t*) half-past twelve to run 
the electric light plant. My opinion is, that Mr. Foa- 
dick, and Mr. De Camp, and Mr. Evans here, are entirely 
correct as regards the economy of large engines, and I 
will try to sliow why. These engineering gentlemen 
have not given us any reasons why a small engine, 
with high rotatory «peed, is less economical than a larger 
engine with lower speed. In tJie first place, you must 
stop the piston. Another thing is this : to reach 
a high-speed economically, you must have a high 
initial pressure, and then, with your American system, 
you liave reduced the steam down to a mere nothing in 
order to obtain economy. The consequence is, you 
have the temi)eratur6 of your cylinder at the beginning 
of the stroke at the temperature of the steam. You 
are heating and cooling all the time, and your boiler 
has to pay for it. 
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III America you are altogether behind in regard to 
econonjy of engines. Perhaps you may think this ia 
the bigoted opinion of an Englishman. Now, you 
cannot find in a cotton mill in Lancashire a single high- 
pressure non-condensing engine. You Americans are 
full of very extravagant habits. You have not found 
out yet that high-pressure and non-condensing are not 
economicaL How many people are there using con- 
densing engines? Very few, indeed. I say you are all 
wrong. My engine is an English engine. It is sixteen 
inches diameter in the high -pressure cylinder, thirty- 
two inches in the low-pressure cylinder, and has a 
condenser besides. You could not give a high -pressure 
non-condensing engine to a man running a cotton mill 
in England. The only engine that finds any favor in 
England now is the compound condensing engine. My 
engine is a compound condensing engine. We run at 
seventy- two revolutions a minute. As a proof that we 
get the steadiest light possible, we are running the in- 
candescent light on the same circuit with the arc light, 
and there is not the slightest perceptible flickering. 
That is an economical engine. You cannot get economy 
witli a single cylinder engine, or a high-pressure 
engine. It is all nonsense about warming the milL 
Y^'ou do not want to warm the mill in summer. Then 
again, in the equipment of engines you do not manifest 
economy. The reason for this is, that in America you 
have such a good trade and good profits that you can 
afford to be extravagant. Some of the gentlemen here 
are connected with cotton mills. Now, if you gave a 
cotton mill x>roprietor in England a high-speed engine, 
lie would lock up his mill in six months. ^ 

Mr, Cooper: There are circumstances/ as one of the 
gentlemen has said> that alter cases. One of the objec- 
tions to using condensing engines in our cities is the 
cost of water. It would cost us more for water than 
fuel. 

Mr. Smith : I recognize that in many cases it cannot 
be done. Any gentleman, located on the banks of a 
stream where he can get water for nothing, will find 
economy in using the condensing engine. We are run- 
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ning our eng^ine from six o'clock at night, with a 145 

light Briisli maeliiiie. We have about bi) horse-power, 
andean run five or six liours with about 1»000 pounds 
of coal. The maker of our engine guarantees that it 
ghall not cost more than §5 a year for fuel, and the coal 
bill shall not exceed 81,500 a year for 300 lioi'se-power. 
The price of coal is about the same there as here, slack 
coal costing about seven shillings a ton. 

Mr. Kerb: lam very glad to hear the gentleman 
mention compound engines, because we all agree that 
ompound condensiug is the proper way to build an 
engine, when, in the first place, you can sell the engine, 
and, in the next place, you can get the water for con- 
densation. 1 wish to take exception, however, to the 
point which lie makes regarding the difference in 
cylinder temperatures. As 1 understand his statement, 
a fast running engine would consume more steam, 
'because a greater number of times per minute is the 
<^ylinder temperature cliauged betAveen initial and ter- 
minal temperatures. I wish to say the flow of heat is 
proportional to two things — ^the pressure and the time. 
The length of the exposure of steam to the surface is 
so decreased that it brings out practically the same 
results. No tests have ever yet been made that would 
•demonstrate any perceptible difference between the 
two, and when the thing is immeasurable w^e can con- 
sider it practically law. We know that compounding 
produces a very great effect upon the differences in 
cylinder temperature, and that is one of the objections 
to compounding, even if we leave out the question of 
-condensation. 

Mr. Smith: Of course, in a high-speed engine you get 
over the difficulty to a greater extent than you do in a 
low-speed engine. Still, the fact is there all the same. 
In my engine I have about 180 horse-power. The 
steam in our low-pressure is always below the line. 

Mr.. Kerr: Consequently your engine would not be 
a fair one to measure. 1 liave no doubt you have a fine 
-operating plant, but that is not a typical plant of this 
icountry, 

Mr. SMrrHT When I cam© here the people put in an 
American engine. I estimated that the coal used in 
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this high-speed engioe woold in twelve months cost 
me aa much as the difference in the cost of the engini 

Mr. Kerr; What is the economy of the engine 
pounds of coal per hour? 

Mr* Smxii : Two pounds and a-half slack coaL 

Mr. Upton : We have an .Vrmiiigton & Sims engin 
164x24, which is doing a duty of 2yV^ pounds 
anthracite coal per horse-power. 

The President : Mr. E. T. Lynch^ superintendent of 
the United States Electric Lighting Company of Kew, 
York, asks me to make this statement for liim: ** Wi 
have just put in a 500 horse-power condensing engine. 
The engine is known as the Watts-Campbell-Corliss 
engine. We get our water from Twenty-ninth street 
at the East Kiver. The consumption of fuel in thai 
engine is 1| pounds of pea coal per horse-power pel 
hour.'* 

Mr, De Cami* : I never heard any one question the" 
economy of the condensing engine. We have, in the 
first place, to locate our plant wJiere we can get a space 
to put it, and at a price witliin reason. We might have 
gone but a short distance farther, perhaps a quarter of 
a mile, and struck the Schuylkill River^ but we would 
have had to pay about four times as much for a piece | 
of property on which to locate our plant. Even whera^l 
we are, the question of condensing engines was discussed" 
at the start, I think we calculated it would cost aboat 
seven or eight thousand dollars a year for water-rent. 
Of course, we could not stand that, 

Mr, Weeks: It is not my province, Mr* President, 
to speak on this question; but it seems to me some 
points have been overlooked or omitted. One of the 
gentlemen who championed the large engine said that 
no reasons had been given why the small, or high-speed, 
engine should be used, I will not go into the mechan- 
ical technicalities of this matter at all, but will just sug- 
gest a few considerations that are apparent. Witlyi large 
engine, for instance a 2-50 horse-power, running 300 
lights, one of the first objections would be, that in case 
of any disaster, the failure of any one of the hundreds 
of appliances that go to make up that 300-light lamp. 



the 300 lights would be out unless you had a reserve 
equal to that number, or a duplicate of that jiart of the 
plant. But with a high-speed engine you^ of course, 
do not have so much at stake* In case of stoppage, 
there is not so much dissatisfaction. These are two of 
the chief reasons why the high-speed engines have 
come into favor. 

As regards economy, I think there is no question at 
all but that the balance is in favor of the large engine. 
We have demonstrated that matter in our pkint. We 
put in a 150 horse-power Corliss engine, and fi.nd that 
we get better results than we do out of smaller engines, 
which we have subsequently put in. 

Mr. Fosdick : I would like to ask the gentleman if 
he is not confounding subdivision with high-speed? 
There is a broad distinction between putting in large 
engines and small engines and putting in high-speed 
engines. 

Mr. Weeks : I did not mean to confound them, though 
possibly it had that appearance. But another point 
that has not been mentioned is the setting of the 
machine; whether it should be witli a horizontal belt, 
or a belt at an angle with the horizontal or perpen- 
dicular plane. In almost all of the plants that 1 have 
visited there is a horizontal belt, and so set with a 
quarter-box that the strain would ride against the 
joint in the box of the journal. Now, as time goes on, 
there will be wear and consequent interference between 
the armature and the field. I have known of two or 
three such cases. Therefore, I think that should be 
overcome by making suitable boxes, or by setting the 
machine either above or below the pulley. 

There are many other things that ought to be dis- 
cussed under these two topics — appliances, etc* Mr, 
Fosdick suggested that these are matters for the local 
engineers to decide. I think not. I think they ought 
to be discussed by the Convention. For instance, a 
great many people make a mistake in putting in too 
small steam pipes. They do not have sufficient heaters. 
There is a great deal of economy in a heater, and, I 
think that the proper type of heater, the proper size 




of steam pipe, the proper setting of the boiler, and a 
thousand and one things that pertain to these two fiub- 
jects ought to be discussed. 

Mk. Evans: In your experience, Mr. Weefcs^ with the 
high-speed engines against the long-stroke engines, has 
it not occurred to you that there have been more break- 
downs, more stoppages, with the small than the large 
engines? 

Mr. Weeks: Our experience so far has not been ex- 
tensive enough to make any comparison. The high-^ 
speed engines have but recently been put in. 

The President: The gentleman is in favor of alaigef 
steam pipe, I take it. 

Mr. Kerr : I had in mind to say something of a dif- 
ferent nature, but in the same direction ; that is, I hope 
that at some subsequent meeting the appurtenances of 
engines and boilers will be brought up as a subject 
and then the discussion limited absolutely to t hem- 
such as steam pipes, foundation, and two or three other _ 
things of that sort, which are worthy of one hour*i 
attention by this Association, so long as we do not talk| 
of anything else during that time. 

liut while I am up 1 want to make just one or two 
statements as an engine man, because I think the dis- 
cussion, perhaps, to the minds of those who are not 
thinking about engines all the time, may be a littlej 
mixed, A large engine of any kind is more economica 
than a small engine of the same kind. When you getj 
small engines there is more difference in the circum- 
stances under which they are running than in the typeal 
of engines themselves* A four, a two, and a one-valve 
small engine will run very close in regard to economy. 
When you get to large engines yon can put appliances^ 
on which cannot be put on our small single-valve^ 
engines. Thereforcj I think that these things should 
be carefully isolated from each other, so as not to con-J 
found tliem. I know from personal knowledge that' 
when we get to about 7*5 horse-power it does not make 
any difference what kind of engine we use for economy. 

Mil. De Camp; May I bring up the question I tried 
to bring up before? 
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The Presidejtt: Yes, if there is no further discussion 
"on tliis point. 

Prof* Sweet: I would like to help the gentleman 
out. If engines are governed so close as I see some, 
there is difficulty in using the ordinary clutch. Now, 
as a remedy, if the engines do not govern themselves 
close enough, put counters or indicators on the two 
engines, start up the engine that is running the light, 
until it comes up to the speed of the other engine; 
then pull on the other clutch the minute the intro- 
duced engine takes the load and the other is shut off. 
One will take tlie load. Pull out the clutch and let it 
^o on. It seems to me there is no trouble at all if you 
eome back to the original clutcli. 

Mr. De Camp : I know where there are several clutches 
used in Uiills that are working very satisfactorily with 
a shaft-speed of about 150, and a power of 50 or 76 
liorse. But in our case we have a shaft-speed of 305, 
Now, we want to be absolutely certain. The load is so 
heavy, and the slip of the clutch is sufficient to affect 
^our lights. 

Prof. Sweet: If you catch it at the time it comes to 
the spot you need not keep it there at all. As I say, 
if one engine is running one turn a minute faster than 
the other your speed would be running two or three 
turns a minute. If your shaft is at rest and your 
engine is only making three turns a minute you need 
have no hesitancy in throwing your clutch in* 
JIr. Keuh: I know wliere it is done. 
Mr. Sims: I am interested in a business whose sole 
manufacture is the building of engines, both quick- 
acting and medium-speed. We have built about 1,700, 
600 of which have been bought by the different electric 
light companies of the country. We have built many 
large engines of low-speed for mill purposes, and many 
have b#en bought for the different electric light com- 
panies, of which we have sold about 2,500 horse-power; 
whereas, of our quick-acting engines, you have bought 
about 25,000. Why do you buy them? It is for you 
to answer, I mention that as I am interested, as I 
stated, in the manufacture of engines. 
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The consumption of coal is a very important &ctor. 
As an illustration, we placed tliree engines in an elec- 
tric ligLt station, wliicli were sold by the electric 
agents for 50 horse-power each, and we only marked 
them So. We have four 50 horse-power engines that 
are running at 80 horse-power each, and I am told that 
they consume eight pounds of coal to the horse-power. 
I do not care if they consume eighty* I have nothing 
to do with that. I am not interested in it. But with 
eighty pounds pressure, with an indicated horse-i>ow€ 
of 50, we will guarantee that the engines w*ill run on 
2/^ pounds of coaL I obtained that after much hard 
labor, firing the furnaces without any assistance, and 
reducing the consumption of coal from 5J pounds 
that figure, and later to 2^'^. I care nothing about that 
As to the extravagant consumption of coal in a case iii^ 
Norfolk, Ya., mentioned by Mr. Evans, I do not know 
how much the engine was doing; but we do have this 
satisfaction occasionally, that, if by good fortune, the 
engineer puts the steam tip from 100 to 130, and puta 
on the light, it will burn your dynamo out. 

The point made in regard to the engineer is a good 
one. I appreciate it, and am very glad that you stated 
it. Many of our troubles, and the troubles of the elec-^ 
trie light people, come from incompetent men. You 
business is one that is coming quickly before the' 
country. Men have not been educated to it, and you 
have been obliged to accept sucli labor as was offered 
to you. Labor is a commodity in the market, and ha^ 
its value; and, I must say here in behalf of Mr. 
McGrath, that lie appreciates labor; lie pays good 
-wages; his station is well managed; and when he_ 
speaks of the economy of his station you gentlemes 
must take that into consideration, and not compare it 
with one or two small engines that are placed in the 
wilderness. You all thoroughly understand that a 
large engine is the most economical. That is a self- 
evident fact, and it is not necessary for me to enter 
into an explanation. 

In regard to the life of a high-speed engine, we placed 
three in the Edison central -station in Pearl street, New 
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York. They were 14 J in diameter by 13 stroke, and to 
run 350 revolutions. One of them ran 16 days for 17^ 
consecutive hours, making 8,500,000 revolutions with- 
out stopping; and, if a locomotive with a six-foot driv- 
ing-wheel had made that run it would liave made the 
circumference of the earth 1^ times. These engines 
have been in use three years and three months at eleven 
hours a day, and they have made 272,000,000 revolu- 
tions. The expenses upon the three engines for the 
three years and three months have been 841 — renewal 
of a few small steel pins. 

In speaking of large engines, from a pecuniary stand- 
point, we prefer to build the low-speed, rather than 
the quick-acting. As it is not for us to say what you 
shall have, we are only too glad to fill any orders we 
may receive. 

Ill regard to the matter of belts and boxes, I desire 
to say J in answer to Mr, Weeks, that it is a matter of 
mere mechanical construction whether you belt up 
vertically or at an angle of 45*^; It makes no diflFer- 
ence. The construction of the engine should provide 
for that, let the belt be what it may* 

It is a fact that the electric light does call for a quick- 
acting engine. It must be quick-acting, because in the 
city of New York, and in your city, and in others, real 
estate is a consideration. I have understood that down 
town the difference in the price between the area re- 
quired by our engines and those of the low-speed was 
$72,000. That is a very important item. 

The point raised by the gentleman here upon my 
right^Mr. Linnell — to arrive at the consumption of 
coal per horse-power i>er hour, and not the cost of the 
lamp, was a very excellent one. 

Now, one word in regard to engines. I know of two 
Yankees who sent two engines to the House of Com- 
mons in London, placed them in connection with the 
electric light, and they liave been running four years. 
We have 40 engines in the city of London, 16 in Milan, 
15 in the Italian navy, 4 in Genoa, 4 in Amsterdam, 
6 in Berlin, about 18 in Santiago, Chili, and, in fact, 
our engines are distributed nearly over the whole 
world. 



I am sorry to say that your stockholders throughout 
the country are much disappointed in the construction 
of many of your stations, I have been fortunate enough 
to reniove several large engines and put ours in their 
place, with better results. We were called on to fur- 
nish a pair of large engines, the diameter of the pulley 
being specifed, and I asked how they arrived at that 
conclusion. They said the circumference of the wheel 
must run one mile a minute. I said wliat has that to I 
do with the engine? They said : " That is none of your 
business/' ^Xe built it under protest. They paid us 
J6,000 for repairs. They afterwards made independent 
engines of them at an additional expense of ^2,500. 
Now, it did run a mile a minute, but those people got 
very tired of it in a short time, and we were very much 
disappointed in the order. 

Mr* Fosdick : Did the gentleman say he would guar- 
antee his engine of 50 horse-power to run on 2^'^ pounds 
of coal ? 

Mr. Sims : 3^*^ I should have said. 

Mr. McGrath : I would like to ask the gentleman | 
what quality of coal he used ? 

Mr. Sims: Anthracite coal. I would say in making] 
that guarantee, that I propose to take care of the] 
furnace. I will shovel the coal. 

Mr. Liknell : I think, Mr. Chairman, that in buying ' 
an engine of that character it is possible that Mr. Sims 
may not care to stay and fire the boilers. I would like 
to make a statement here, that we have been having 
considerable earperience in running engines of different 
kinds throughout the country. We are a young com- 
pany, but we have put in quite a number of plants and 
used a number of different kinds of engines. We have 
never used anything but the ordinary settings. We 
liave bought the best boilers w*e could purchase, and 
have used generally a mixture of anthracite screenings , 
with soft coal mixed in the proportion of two ofl 
screenings to one of soft coal. We have been running] 
with a trifle less than three pounds of that mixture 
per light. 
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Mb. Kerr: We recently made a test on a 12x11 
engine, running, I think, 320 revolutions, which was 
}ut in under a guarantee of 3jY,> pounds of coal, and 
obtained an economy of 3//^. These tests* can be re- 
seated at any time. Such tests are made, as Mr. .Sims 

is said, where your own men are firing the boilers^ 
and when you are careful to &ee that there is no waste. 
We cannot go out in ordinary service and give that 
economy by the week, because people will not be as 
careful every day as you are when you test* 

Regarding the question of the durability of high- 

3eed engines, 1 would like to add to those facts some 

our exjjerience. We are peculiarly situated. We 

ive a large engine business, having about fifteen 
engines running, the repairs of which are made almost 
entirely by duplicate parts, and, consequently, we hear 
of all breakages. My private opinion of the high-speed 
engine business is dra^vn from about four years ex- 
perience, during wliich time we have put out a very 
large number of engines wliich have been of a more or 
less experimental form» We have been more than 
pleased with the small amount of repairs, taking them 
throughout. We have had a good many repairs to 
make, but not as many as we expected to have. We 
notice also that we have many more repairs to make 
from getting improper materials, while learning how 
to use the right kind, than from any other cause. I 
think we have had more difficulty from not getting the 
right kind of metal to cast in the connecting rods. We 
have used malleable iron rods, cast-steel rods, and 
other things. That is a thing which is not, in any way, 
due to liigli-speed. 

As to tlie question of some long runs, Lombard^ 
Ayres & Co. have an 11x11 engine, 05 horse-power, 
which runs a large blower, requiring 50 or 60 horse- 
power to drive it. That engine was started in Novem- 
ber, 1884, and until the first part of July, 1885, the 
engine was never shut down except to change its belts. 
At that time it was shut down in order to replace the 
connecting rod, which had cracked. From that time 
on until the following November the engine was never 
stopped. 
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The Secretary made an announcement as to a visit 
to the electrical railway, 

Mn. IT. W. Pope: I shall probably be called away 
this afternoon, and there are some few matters here I 
have been requested to introduce* I move as an amend- 
ment to Article 3 of the Constitution of this Associa- 
tion the following: 

Strike out all after the ivord "Executive Committee/' and add 
"And ehuU be entitled to all the privileges of the AssociatioD, 
but shall not be eligible to office or entitled to vote* Buch a88o- 
ciat^e members mav be appointed to serve upon committees, in 
the judgmeut of tlie Executive Committee^" 

The motion was seconded. 

Mr. De Camp : I think that is the subject that created 
so much discussion at our last meeting. 

The amendment was adopted. 

Mr. H, W, Pope: The Telephone Association, of 
which I have been a member for a number of years, at 
their Convention in 1884, formed a very intelligent and 
competent committee to take up the subject of wire 
gauge. This committee* of which ilr. Sargent, of 
Brooklyn, was chairman, made a report, and tliis report 
recommended that the English standard gauge, which 
was regulated by an act of Parliament to take effect 
by the first of March, 1884, be adopted by that asso- 
ciation. They have sent a communication to this Con- 
vention, addressed to the President^ which, with your 
permission, I will read : 

"J. F. Morrison, E»q.^ Prmdeni of the 

NaHonal EUttric Light Association 

** Dear Sir : I have the honiir to nniify yon of tLe adoption by 
this ussociiition, at its an mini meeting in JSopleniber hist, of the 
standanl wire j^Hng<>, which is now recognized as the official 
gauge by the English Governnicnt, At the sunje meeting 1, as 
becretary, was directed to correspond with otlicr electrical asso- 
ciations with tlie view of indncing them to take similar action, 
and thns in time do away with tln^ confusion reenlting from the 
multiplicity of gauges now in nse. It is believed that should a 
common standard gauge be adopted by the electrical fraternity, 
a concerted efibrt will induce Congress to legalize the same m 
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the enforcement of contracts. Therc^ can be little difference of 
opinion as to the tlegiritbility of such u result. Tlie subject haa 
been agitated in our association for sooie time, iind as a result 
a committer? on standard wire gauge was appointed at the Phila- 
delphia meeting in 1881. This comuiittee obtained a great 
amount of ijjformation.^ secured the ojrinions of many electricians ; 
and manufacturers, at\d embodied the same in a report made to 
our meeting in 1885, as a result of their investigations, recom- 
niendintj the adoption of what is known as the new^ KngHsh 
etandard gauge as I lie otficial gauge of the National Telephone 
Exchange Association. This recommendation was adopted. The 
report of the committee and the discussion thereon will be found 
in the reiK)rt. I send you by this mail an advance copy of the 
same anu also several copies of tlio table of dinienaion.^, resist- 
ances, etc. I trust you will bring this matter before the 
association.*' 

Now, Mr. President, I offer the following resolution : 

Re$otvedy That the new" English Board of Trade standard 
wire gauge, adopted by the National Telephone Exchange Asso- 
ciation, September 8, 1884, be and the same is hereby adopted as 
the official gauge of this Association. 

Resolved ^ That the President take such steps as in his judgment 
may seem neccBsary, through a conference with the 'relephone 
Association or other associations interested, toward inducing 
Congress to legalize the same in the en force meTit of contracts* 

Rmolved^ That 1,0UU copies of said standard gauge be printed 
for distribution by this Association. 

The resolution waa seconded by Mr. Cooper. 

Mr. H. W, Pope: It is hardly necessary to discuss 
this matter. It is a subject with which we are all 
pretty familiar. There are any number of gauges and 
almost everybody knows the difficulty experienced, not 
only in the electric light businesSj but in the telephone 
business. It is very essential for this Association to do 
what it can to adopt a uniform gauge, and, therefore, I 
hope that this resolution will prevail. 

Mu. KALri! W. PoPEi I would like to inquire whether 
the gauge runs uuiformlyi so that the larger sized wires 
used by electric liglit coiupanieB will also be uniform, 
so that the same uncertainty will not prevail that 
does now? 

Mr, H. W. Pope : The largest size they have here is 
No. 4.0. 
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Mr. De Camp: That, I think, is a very important 
things because the confusion of sizes of wire is a very 

great annoyance. 

Dr, Mo«e8: I would like to ask Mr. Pope whether 
there has been any very decided objection to the 
Frencli system? 

Mr. H. W. Pope: I would say for the information 
of the gentleman that in looking over the discussions 
before the telephone convention, there were many 
reconimendationi^ as to tlie diameter of the wire. They 
received replies from fifteen different parties who are 
especially interested — manufacturers, for instance — 
and seven of those replies favored the English, two the 
American gauge, and six had no preference. I have 
not been able to give this subject a great AquI of 
attention, because it was only brouglit to my notice 
yesterday, 

Mr. Cooper: As an amendment to that resolution, 
I would move that the Chair appoint a committee of 
three with authority to act in the interests of the 
Electric Light Association, and report such action at 
the next session. 

The motion was seconded. 

Mr. Cooper: That is, they can adopt it if they think 
it is for the benefit of the Association. 

Mr. Smith: The difficulty now is in the multiplicity 
of gauges. Now, you have Brown & Sharp's, Stubbs', 
the American, and the new English gauge, and things 
are so mixed up a man cannot tell what he is doing. 

The amendment was adopted. 

The President ; The question now occurs on thai 
original resolution, as amended. 

The original resolution, as amended, was adopted. 

The chair appointed Mr. Charles Cooper, Mr. lialpli 
W. Pope and Dr. Otto Moses as the committee. 

^Ir. H. W. Pope; I was appointed chairman of a 
committee yesterday on the matter of electric light 
rates. After a discussion of the subject we decided 
that, in view of the fact that we could not get any 
record that could be put in the minutes of this meet- 
ing, it was not necessary to report, if the Association 
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rould give this committee, or some other eouimittee, 
power to act after the meeting of this Convention. 
The intention is to get as nearly a correct list of rates 
and general statistical information of the various elec- 
tric liglit companies as possible. 

Mr. Weeks : I move you that the committee be made 
a standing committee, and report at our next Conven- 
tion, six months hence. 

■ The motion was carried. 

P Mr. De Camp; I have a paper in my hand that was 
adopted by the Philadelphia Company in making their 
reports, showing the cost of their operations on these 
particnlar items. I think that we can get a great 
deal of valuable information if every company would 
adopt the same or some otlier form. That would entail 
a great deal of labor, which I would be perfectly willing- 
to devote to the subject if I felt that 1 would be sup- 
ported by the members of this Association—/, e., if 
there is a feeling on the part of the members of the 
Association that they will co-operate in this matter. 
If we cannot have the co-operation of the majority of 
the members I do not propose to undertake it. 

The Secretary: The President appoints the follow- 
ing committee on transportation: 

For the East — J. F. Kooiihd, Piitergon, Now Jersey ; Henry D. 
Stanley, Bridgc'iiort, Uoimeciieut; James Enghsh, Xew PIaven> 
Connecticut. 

For the Sonth — L. it. Fishback, St. Loiii^, Missouri; Mr. 
yarboroiigh, Niishvillc, Tennessee. 

For thv West — George AViids worth, Cleveland, Ohio; S. A. 
Duncan, Pittsburg, Pennsylvania, 

The Pkesident : Before a motion to adjonrn is made 
I want to state to the Convention that the Secretary, 
Mr. Rhinehart, has mailed to the insurance companies 
of Baltimore an invitation to be present to-morrow 
evening at 4 o'clock, when Mr. "Woodbury will present 
his paper on *' Electric Lighting and Insurance," 

I desire to state that Dr. Moses has brought with 
him to Baltimore an incandescent lamp which, in my 
judgment, it will be very advantageous to the electric 
lighting men present to examine carefully, I would 
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be glady before the Convention adjourns, if Dr. Moses 
can be induced to bring the lamp into the Conven- 
tion and make some explanation in regard to it. 

Mb. Cooper : I think it would be well to appoint a 
committee on the question that Mr. De Camp brought 
up about some form of a general rei>ort to be adopted 
by all the companies. 

The President : Mr. De Camp asked for a delay of 
that matter until the following aftern Jon. 

M It. Weeks : That properly belongs to the Committee 
on " Operating Expenses,*' 

The Puesident: The first paper taken up upon fhe 
re-assembling of this Association will be the matter of 
** Underground Wires.'- It will be a long session, and I 
hope the gentleman who makes the motion to adjourn 
will make the recess long enough to enable the mem- 
bers to recuperate, 

Mr, Ralph W. Pope: I Irnve several letters here 
which I would like to dispose of. 

A Member : I move that they be received and filed. 

The President; Perhaps the gentlemen understand 
what the letters are. They are replies to invitations to 
honorary membership sent to prominent gentlemen in 
Europe and elsewhere. If the gentleman reads the 
names of the writers, whether it be an acceptance or 
rejection, they can go in to the report. 

Mil. IL W, Pope: They all accept the honor. They 
are Sylvanus B, Tliompson, London j R. E. Crampton, 
London; Z. T. Gramme, Paris; J. Ilopkinson, London; 
Professor George Forbes, London; Joseph Wilson 
Swan, Launceston, England ; John T. Sprague, Bur- 
lington, and Edouard Ilospi tat tier, of L^JSlectricienf 
Paris, 

The Convention then adjourned until 4 o'clock in the 
afternoon. 
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AFTEENOON SESSION. 



The Convention was called to order at 4 rac., Mr, II* M. 
[Cleveland, Vice-president, in the chair. 

The Chairman : The Secretary has a tele^am, which 
^I would like him to read. 

The Secretary read the following telegram : 

"New Yohk, Febroary 11, ]886, 

l^J. F. Morrison^ President, and oilierB: 

** Please accept sincere tliatiks for your invitation to be with 
Toil to-day or to-morrow. My w;irmest sympatbies are with you 
ni any good work that will serve as a geiniine benefit in develop- 
ing the business of electric illuminating, and strengthetiing the 
financial interests of the local companies. As a commercial 
business, electric illumination is fully established, and only 
requires honest, conservative, ami loyal work, coupled with unity 
of action, to place it upon as solid and enduring a biLsis as the 
I gas interests of the world have hitherto occupied. I delayed 
^^unswering this morning, hoping I could manage business 
^^ engagements so that I could be w^ith yoQ. I found itinii>ossible, 
f and now send you greeting, and hope you will so conduct your 
I deliberation as to realize all the heuefiis anticipated when the 
\ Association was formed. Above all things, avoid rivalry and 
^—^^jealousy in discussing the various systems and methods which 
^■ftre 80 common among the manufacturing, or so-called parent 
^■companies, many of wliom seem to act astliough local companies 
are mere servants, ami competition by younger and less preten- 
tious concerns a crime. Be sure and oflficer your Association with 
your ablest and most earnest men who are loyal to the business. 
Simply desirous of seeing the survival of the fittest^ I am, 
respectfully^ "Edtvaed 1L Goff. 

'*The manager of this company, who is a friend of mine, says 
if I will add a fe^v more lines he will give me a pass, but I have 
declined out of sheer consideration for the Convention. , 

"Edward H. Goff." 

Mr. Cooper : I happened to hear that part of Mr, 
Goff^s telegram in regard to rivalry, etc. It may sound 
all right in a telegram, but from my standpoint, as one 



of the sub^companies, I must assert that I do not thin^ 
Mr. Gotf'B words and his actions agree. All the sub- 
companies engaged in the electrical business are aware 
of the fact that he has recently formed ten companies, 
the majority of wliicli have been organized for fields 
already occupied by electric lighting sub-companies. I 
have never had the pleasure of meeting Mr. Goff, but 
I have had the pleasure of reading several of his com- 
municatimis, and his actions and his words differ very 
materially. AVlien he com.es to Brooklyn we shall be 
glad to see him, 

Mr. De Camp; I move to amend Article 4, of the 
Constitution, by striking out after the word ** Presi- 
dent" the word '* three *' and inserting the word 
*< two." 

The amendment was adopted. 

Mr. DeCa.aip; Now, Mr, Chairman, I move that a 
committee of three be appointed to nominate officers 
for the CBsning year. 

The motion was carried. 

Mk. Cooper: I have a report from the committee on 
standard gauge : 

Resolved, That the new stHTulard English gange, as officially 
adopted by the National TelephoneExch^mge Association, be ana 
is hereby iipproved by the Nationiil Electric Light Association, 
for the purpose of insuring uniformity in th« mutual under- 
standing of orders between juanufacturers, dealers, and con- 
fiumers of wires for electricid purposes, 

Mesolved, That the mer)il>ers of this Association engaged ia 
i\w manufacture and sale of wires be requested to incorporate in 
their catalogues and price-lists the stipulation that the standard 
gauge aj^proved by the above associations be understood as apply- 
ing to all orders, unless otherwise sp^^cified either in quoting the 
prices or shipments. 

The report of the committee was accepted, and the 
resolutions adopted. 

ilR. H. W, Pope: I wish to oflFer the following reso- 
lution : 

Resolved, That the committer on standard guage be continued, I 
vdih instructions to confer with other associations similarly 
interested, with a view to the legalizing by Congress of such i 
standard gauge for guidance in the'preparation ana enforcement 
of contracts. 
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The resolution was adopted* 

The Chairman : The Chair will appoint as a nomi- 
nating committee Mr. De Camp, of Fhiladelphia ; Mr, 
Gilbert, of New Haven» and Mr, King^ of Minneapolia. 

Mr, Weeks: I have noticed from time to time that 
there is considerable doubt as to the proper pronun- 
ciation of tlie word ** dynamo," It is variously pro- 
nounced dy-namo, dyn-amo and dynam-o. Now, I 
think it comes within the province of this Association 
to decide upon that matter. The leading principles of 
pronunciation are, first, derivation; second, euphony; 
third, ease of utterance. By derivation this should be 
pronounced dyn-anio, as it comes from the Greek word 
dtJU-amiSf which means power. So far as euphony is 
concerned, it makes little diiference. But so far as 
ease of uttei*ance is concerned, it makes a great deal of 
difference^ the majority being in favor of placing the 
accent on the first syllable. I offer a motion that the 
pronunciation of that word be established by this 
Association as dyn-amo, sticking to the Greeks 

Dr. Moses: I think the point is very well taken. 
The Greek word from which that is derived is dun-amoSf 
the accent being on the first syllable. So that if we 
wish by analogy to use the word, approving the deriva- 
tion from the Greek, we should as nearly as possible 
adox)t the Greek pronunciation. We say dyn-amite, we 
should say dyn-amo, as it is derived from the same 
root. I should think we could adopt that, not by 
direct action on the part of the Convention, but by 
convention, if you please. 

Mr. Cooper: I move as an amendment, that instead 
of adopting the Greek proimnciation, as we have not 
many Greeks with us, we adopt the American pro- 
nunciation, dy-namo. 

Mr. Weeks: I wish to correct Dr, Moses' Greek. I 
think the word is dun-ainh. 

The amendment was approved and the resolution, as 
-amended, adopted. 

The Chairman : Mr. Ralph W. Pope will now open 
the session of the afternoon with a paper on ^* Under- 
ground Wires/' 
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Mr. R.W, Pope : The six months which have passed since oar last 

meeting, although not productive of material progrosa in the burial 
of \vire«, have at lea^t been inetrumental in bringine to the 
attention of the people generally some of the difficulties which are 
to be encountered in this work. Having arrived at the conclnsion 
that the importiint subject of subterranean systems wiis practically 
eon fronting us, eitlier for good or for evil, your committee was rep- 
resented at all of the public meetings of the New York Commis- 
gion on Electrical Subways which were held subsequent to iU ' 
appointment Over one hundred different phms were presented, 
out of which a very few were in actual use. As is generally under- 
stood, the supposed object of tliis Commission w^as either to 
select, or cause to be devised, what is termed an inclusive system; 
that is, one which would satisfactorily accommodate the various 
descriptions of electrical service owneii by thirty or more different 
companies in the city of New York. Accortling to the generally 
accepted interpretation of the law under which the Commission 
was appointed, its investigating duties were properly confined to 
the subject of conduits, through which the various companies 
are expected to lay such clashes of insulated wire as they prefer* 
Amonj( the vexed questions which continually cropped up, was 
the inductive effect of the arc lighting wires upon those of the 
telephone and burglar-alarm systems more esjK^cially, although 
none of tlie other interests appeared to regai'd them as desirable 
neighbors. 

Among the proposed phxns of providing for arc light wires 
were those of imbedding them in a solid prism of insulating 
material, the individual wires being either bare or insulated; 
running them through small individual ducts or small gla^a 
tubes; making them up in cables, using various descriptions of 
insulation ; but more commonly the individual wires were ex- 
pected to be insulated and covered with a sheathing of lead. In 
the latter form subterranean arc lighting wires are now and have 
been in use for a considerable length of time in Chicago and 
Philadelphia. In practice there appears to be a difference of 
opinion as to the choice between n solid and a stranded wire. 
AVhere a single conductor is used the question is not of great 
importance, bet where several conductors are grouped in a cable, 
it is necessary that ctich should be made up of strands in order 
to secure the requisite flexibility. 

For underground work, especially cables, it is of vital im* 
portauce that the conductivity should be ample and the insula- 
tion unquestioned. In both of these particulars it will be found 
most economical in the end to allow a safe niargiiL The valud 
of a conductor when once placed in position is sufficient to 
warrant that no reasonable care or expense should be spiired to 
provide not ouly against actual damage, but also the annoyance 
arising from interrupted circuits. It is here that the principal 
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item of a<lditional expense for underground work is to be 
incurred ; for while wire suitable for Berial use in arc ligbting 
costs but about two cents per foot, the price of insolated wire, 
which may be safely put under ground, ranges from six to twenty- 
five cents per foot Without going into the question of ditches, 
conduits, poles, insulators, etc., in order to obtain a basis for a 
proper comparison of prices, we are at once confronted with the 
stubborn fact that tlie wire alone will cost at least $300 per mile. 
The various circumstances which will govern subterranean con- 
struction in different cities will materially affect the cost of the 
work. Where conduits are providetl by a company organized for 
that purposci a fixed rental will doubtless be eharged, and the 
manner in which the spfice is utilized, and the number of wires 
for which accommodation is required, will have a most important 
bearing upon the cost pro rata of eiieli circuit In Chicago a 
2i-inch duct is rented for $500 per year, >vhich, if reouired, will 
permit eight arc light wares to be draw^n in, each being five- 
eighths of im inch in diiimeter outside. It is evident tnat in 
cases where individual companies perform their ow^n construction 
the proportionate cost of each circuit is considerably reduced as 
the number of conductors increases. In sncli cases, also, the 
company doing its ow^i work may choose its own method, while 
in dealing with a conduit company it is obvious that the facili- 
ties offered must be utilized. We have already pointed out the 
necessarily increased cost of the wire to foe useil for this work, 
and it is obvious to all that, if a conduit be adopted which will 
permit the use of the lowest-priced w4re without endangering 
either the property or the service, there will be a considerable 
saving in tliis particular. To accomplish this desirable result 
the conduit should be of an insulating material, and of sufficient 
stability not only to protect the wires from mechanical injury, 
but to endure the nivages of time and the disintegrating effect 
peculiar to the soil arising either from natural or artificial 
conditions.* 

While it may be perfectly practicable to insulate arc light 
wires from the possibility of earth contact under ground, the 
diflSculty and expense of doing so is materially lessened by the 
use of an in su kiting conduit. Upon this question there is an 
honest difi'erence of opinion between difTcrent investigators, some 
of w^hom confine their attention to the requirements of the par- 
ticular branch of service in w^hich they are interest^*d. It being 
the natural tendency of electricity to seek the earth, it appears 
wise, if compelled to use subterranean wires, to insulate them as 
etrectually as possible at a reasonable expense. 

To enter into the merits of the various proposed plans for this 
chanicter of work, and invite discussion regaraing features 
which would not be based upon the test of actual experience, 
would be beyond the province of this report, and it is, therefore, 
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conthiei! to brief dettiils of systems with which many of your 

members are alremly fuiniliHr. 

A conduit of cnst-iron is now used in Philadelphiiw through 
wliicb arc li;jiitiiig wires have been drawn, for a eygt-<^m which 
bus liecn in operation for over two years. Over 250 lamps are 

jiSaid to be n^ed in connection with it. The conductors used are 
insnlated with India rnbber, covered witii braid and sheathed 
with lejwi, the outside diameter being half an inch. This con- 
tlnit is bnilt in sections, with sbehes inside to acconimodate 

i-difi'erent chisses of wires, although used coinmerciaJly for elec- 
tric lighting only. Ko record is presented regarding the 
regularity of the service, but it is said to have been perfectly 
eatisfactorv. Man- holes are placed at the street corners in con- 
nection with the conduit, the wires being drawn through by 
hand, as required. These man -holes are bnilt up of cast iron 
rings, although in some ca^es it has been found neceseary to 
coni>truct them largely of brick on account of existing water and 
ga8 systems which recpiired a departure from tlie regular plan. 
The conduit contains upper longitudinal compartments, to 
which iw:cess may Ijc at tinned through hand-hole?, which are 
located just beneath the pavement in front of each building. 
Any wire which is required for service at any building along the 

■ routjc is diverted at the man4iole to one of the upper compart- 

' jnent^. Witli the use of an earth auger, connections are made 
by boring through from t!ie cellar to the hand-hole and inserting 
a sufficient length of gas pipe. Considerable difficulty was 
exfierienced by the accumulation and explosion of gas which 
leaked into this conduit, which is now* obviated by driviJig a 
current of air through it. 

The conduit system of Chicago, in which rarions are lighting 
wires have been jihiced, is made of a special form of asphaltum 
concrete, originally deviFed for sewer-pipe, and according to the 
testimony of civil engineers who have carefully examined it, it U 
practically indestructible for underground work, 'although it 
should he properly protected from the prolonged eflect of extreme 
heat. This material is a good insulator,, and it was this qualifi- 
cation which led to its availability for subterranean electrical 
work. This form of conduit wns referred to at your last meeting* 
and since that time has been introduced in Detroit, where an 
arc lighting system in connection with it Wiis recently estab- 
lished, wliich is now* in operation. Connections to buildings are 
made in Cliicago by laterals leading from the man-holes at street 
corners to the vaults under the sidewalks, or areas, as they are 
called in that city. There are no overhead wires used for electric 
lighting, neither is there any public street lighting by electricity. 
In Waebington, where the (tovernment authorities are forcing 
the electrical companies to place their wires nnder ground, no 
inclusive system has been suggested, but each company Is 
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supposed to adopt such a plan as may best suit its requirementfi. 
This condition of aflairs is liable to arise in cities which are 
subject to nndergrouDLl enactments, but in which the electrical 
systems in operation are not sufficiently compact to require a 
general conduit. 

The plan udoptod there for arc lightiug wires consists of a 
wooden trough, in which insulated conductors are laid side by 
side, the wires being separated from each other by the use of 
bituminous bridges, which are placed about eighteen inches 
apart. The trough is then completely filled with bitumen, 
making a solid insulating mass impervious to dampness. With 
wires of ample conductivity* such a plan is, no doubt, permanent 
and reliable. The distribution wires are branched out in a similar 
manner. With a small number of niaiii lines, this op ration is 
comparatively simple and may be readily understood by 
examining the drawing herewith. 

An estimate is appended, giving the cost of a 60 -arc light 
plant arranged in connection with an underground conduit of 
this character one mile in length. 

Your attention has been directed only to such underground 
work as has been actually accomplished In this country for arc 
lighting purp<ise8» with a view to tlie accuniulaiion of general 
in tor mat ion which may be of benefit in the future extensions 
in .the industry in which you are engaged. The nature of the 
subject is such that there will necessarily be many conflicting 
opinions as to the proper course to be pursued, in which you will 
naturally be guided by a proper regard for safety, reliability, 
durability, and economy of constructioo. 

ESTIMATE FOR SIXTY LIGHT ARC PLANT WITH UNDERGIIOUND 

SYSTEMS. 

Building | 1,000 

Engine and boiler .*.., - 2,000 

Two dynamos, lamps, etc. 10,000 

Underground conduit (one mile in length)..-... 4,000 

Two mains, four wires, including 60 connec- 
tions, say $17,000 

On basis of capital, say $20,000 

ipenses of running plant would be: 

Labor^l Bn]ierintendent ..*,.. $3 50 per day. 

1 trimmer... 1 50 per day. 

Enginedriver /. 2 50 per day. 

75 carbons 1 50 per day. 

Coal. 3 75 i>er day. 

Sundries 1 00 i>er day, 

$1^ 75 



If only 50 lights are need, at 40 cents per night each, it wiU 
yield a revenue of ^20 jjer night, 

A revenue of, , $20 00^ 

Which will have cost.. .,...,. , — ,.. 12 75 

LeaTinga profit of, ...• .......„*,•. 9 7 25 

And taking 300 days i>er annum ,. $2»1T5 

Or equal, 8ay» to ..10| percent per annum. 

If f>0 lights are used, at 40 cents.... •.,.• $24 00 

Cost game as 50 lights.... 12 75 

Leaving a profit of. $11 25 

Or taking 300 days per annum .-,.. $3,375 00 

Or equal, eay, to. .16} per cent* per annum. 

Overhead line of same character $7U0, as against f 4,000, 

Mr. R.W.Pope : I have no reliable information as to the 
working of these different systems, as my investigation 
were conducted in such a way as to preclude the possiJ 
bility of acquiring it. To determine as to the general 
character of tlie work, it occurred to me that there may ^j 
be gentlemen present in this Convention who aitj^f 
familiar with some of the systems and some of thc^^ 
troubles connected therewith; therefore, I have not 
gone into that question, I simply state the facts as I 
found them. The drawing which I referred to accom-, 
panics this paper, and is open for inspection. 

The Chair5ian : Any member of the Convention can1| 
examine the drawings. Would Mr, Callender like to 
say a few words on this question? 

Mr. Callender: I would like to speak later on, Mr." 
President, after some of the other gentlemen have 
spoken. { 

Dr. Moses : I listened to the paper of Mr. Pope with i 
much surprise^ because the Convention cannot begin to 
conceive the labor he took in gathering the facts upon 
which he based his generalizations. I happen to be in^ . 
a position myself to know of Ids assiduity infollowin^H 
up this question; and when he says there are loi^H 
different plans, that means that he has investigateO^I 
100 different plans— very different, indeed, from reading^^ 



117 



the statement. It required his attention for many 
days, under great inconvenience occasionally, in order 
to gather that knowledge which he has epitomized. 
The subject is one that la new ; and, of course, every 
one that had anything to say on it presented plans 
before the Underground Commission in New York, 
that being the point most prominent for the inventor. 
The Underground Commission examined all these 
things, and it is really surprising what ingenuity has 
been expended. Looking upon it philosophically, 
before the actual demand for underground systems 
arises, we find on hand pretty much all that is neces- 
sary* There are some companies, however, who have 
had the courage to put this thing into «actual practice. 
Notably, the Philadelphia Company, of which he 
spoke, and the one in Cliicago^the Dorset t Company^ 
I believe. It may be interesting to the Convention to 
know that the problem is a very difficult one. There 
is steam-heating to be overconie. There are gas-pipes 
that thread their ways most tortuously under every 
street. Subterranean New York is getting to be some- 
thing like subterranean Rome. There are layers of 
gas-pipes; those that have been cut ofif and neglected, 
and those that have been twisted away by other com- 
panies. Altogether, there is a perfect net-work, com- 
bined with the sewer system, water system and others, 
that makes it a very difficult problem in New Y'ork to 
handle. Any system, however, that is to be adopted 
there, must be one of a combined cliaracter, though not 
necessarily a system that can be carried out. in its 
entirety in every street. However, there are some 
systems t)iat can be very largely introduced. Then, 
again, in other places, it would be necessary to combine. 
The problem, if solved in New Y^ork, and they promise 
to do it very soon, will, I think, very much facilitate 
those who wish to put down an underground system 
elsewliere, because this combination system, if it is 
introduced, will give all the necessary information; 
and I think tliat members of the Convention who have 
that at heart can possess their souls in patience, in the 
meantime leaving very well alone* 
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The Chairman : The Convention would like to hear, 
from Mr, De Camp on this question. 

Mr. De Camp: We have made many experiments/ 

but have not met witli great success. We put three in 
operation since the middle of November, One of then 
came to the inevitable about two weeks ago. Th€ 
other two held out, and were in operation when I left* 
One of them, however, had been running about three 
weeks when it was taken out, corrected, and put down 
again, since which time it has betrn running, apparently, 
all right. I have just received a dispatch from ouTj 
superintendentj which says: **The two cables havi 
both given out,'* 

A Member : What kind of wires are they? 

Mr. De Camp : I suppose they are the regular lin« 
wires. 

Mr. King : Not laid in a conduit? 

Mu. De Camp: No. We have not been at all en- 
couraged with any experiments that we have made*, 
One of these — I will not mention the name, becaus 
I do not think it is proper to do so, and we may 
yet make a success of it, for aught I know — ^we 
scarcely expected to succeed. It was one of those 
things that did not commend itself to us from the start, j 
and the person who had the idea acknowledged that he 
did not know anything at all about it. He had beeal 
told that certain material was a good insulator. M"( 
gave him permission to try it, and it turned out to be a 
failure. The other was presented by a man, as I 
understand, of considerable knowledge in that direction, 
for wliich reason we had a right to expect success. 

Mr. King: T would like to ask Mr. De Camp what 
he knows of the running of lights on wires through a 
conduit, 

Mr. De Camp: I do not see that the conduit will 
make any difference. We must get a wire to go 
through, properly insulated, irrespective of the conduit,jJ 
impervious to all the influences to which it may ba 
, eubjected underground. When we have found that, we ' 
^ must adopt a conduit or some method convenient for 
putting those wires underground. There is another 
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tiling: We run down a line of street sixty feet widej 
and when I say sixty feet I mean a Phikidelpliia street, 
which is sixty feet from kerb to kerb, and twelve feet 
on each side* SuppUHe you put the conduit in the 
centre, then you have forty-two feet from your conduit 
to the hont^e. We cannot afford to build miniature 
conduits from the conduit proper to the liouse. If we 
•do, the mileage of our miniature conduits, aa 1 call 
them, would exceed that of our main conduits by a 
great deaL Now, the method generally used in Phila- 
delpbia is to put an ordinary gas-pipe around the wire. 
Now, if the gas-pipe has anything to do with it, why 
not dispense with the expensive iron conduit. I think 
that settles the question that there is no particular 
merit in the conduit^ so far as helping the insulation of 
the wires is concerned* In many cases they simply 
take a wire» insulated by being covered with a lead 
casting. I do not see why this would not answer Just 
the same purpose as a pipe. But I cannot see any tiling 
in the conduit* When you discover something as an 
insulator that is absolutely reliable, you may be 
required to adopt some entirely different form of con- 
duit from what has ever been devised. 

In Philadelphia, I think, the top of the conduit is 
probably at an average of about 15 to 18 inches below 
the surface of the ground. Our Board of Supervisors 
has passed a resolution that no conduit shall be laid 
less than two feet below the surface. In Chestnut 
street, for about two41iirds of the way below Broad, 
there is no room, if I am properly informed by the 
Survey Department, to lay a six-inch pipe. There are 
two lines of water-pipe, two lines of gas-pipe, a sewer, 
and the present conduits. There may be something 
else. That is the case in a great many streets. In a 
street like Park, which is very broad, there may be 
room. We have a peculiar city government. It is tlie 
only one the Lord ever made. There is a peculiar way 
of taxing tlie people. The gas company furnish the 
city with light for nothing, but the city owns the gas 
jiForks, And it is clear that the private consumer is 
irxed, through his gas bills, to pay for lighting the 




city, Tliere have been passed^ I soppoee, six or eight 
ordinances on the question of underground wires. 
When the ordinance fixing the time for putting the 
wire3 underground was passed there was an amendment 
adopted tlmt city wires should not be included. Some 
one asked, "Why so?'^ "Why, the city hasn't money 
enough," was the reply. So far, at least, as the main 
lines are concerned, there is no reason why they should ' 
not be buried. The city has always been exempt by 
the different ordinances on the subject. 

Mr, Hotchkiss: 1 do not think there is a doubt in 
the minds of the gentlemen present but that wires can 
be placed underground and made to work successfully, 
provided a proper quantity and quality of material is 
used. Whether tlie investment will be remunerative 
cannot be determined bj^ some town in the State of 
Wisconsin in comparison witli the city of New York or 
the city of Baltimore. 

Mn. King t In our locality there are various objections 
to a conduit system of any kind. It seems to me that 
a conduit must, of course, be rigid, and any disturbance 
of the soil, eitlier by force or by the breakage of water- 
pipes, would endanger it. In our climate, especially, 
where the frost during the winter prevails down toward 
that point in which the Universalists do not believe, 
it would be a very expensive thing to lay a conduit. 
Our frost sometimes gets down eight or nine feet, and 
I agree with Mr. De Camp that, if we go underground 
at all, the conduit seems to be a useless thing. I think 
we ought to stay on top of the earth for a while 
longer. 

Mr, Callender: I begin to think that Mr. De Camp 
is somewhat in a position as the evil spirit of under- 
ground wires. In every experiment that has been 
undertaken in Philadelphia, the result, as he informs 
us, was a lamentable failure. I do not think it is 
quite creditable to engineers, electric light people, 
and those interested in the subject, that the statement 
go forth from this Association tliat gentlemen here have 
experimented with underground wires, and Audit quite 
impossible to run their arc currents underground. 








These are the facts that a man would gather from 
listening to Mr. De Camp to-day and at our last meet- 
ing in New York. I think any of you who have given 
any careful consideration to the question of what is 
necessary for underground wires, as Mr, Pope evidently 
has donej from the very careful paper he read to-day, 
must come to the conclusion that two things are 
necessary before you can get an underground circuit to 
work satisfactorily. It is not sufficient to get an 
insulated wire and bury it in the earth. An insulated 
wire will not turn a pick or other instrument with 
which it may be etruck; nor can it, by any possibility, 
^jresist the action of stones or sand, or any similar 
fmaterial that will be found in the earth. You must 
provide yourself with a conduit and with an insulated 
wire. An individual piece of underground work must 
be looked upon as a special piece of engineering, and 
difficulties occur in this special piece of work that have 
to be specially overcome. It is no use for any man to 
come to you and say this is the only way to put wires 
underground. This is absurd. Take a territory in 
which wires have been put underground. In the put- 
ting of those wires certain principles have been evolved. 
You must adapt these principles to the work which 
ymi have to do. Mr. De Camp desires to put his wires 
underground. There is no difficulty at all in his doing 
80. There are several reputable niauufactnriug con-' 
cerns that stand ready to make their word good to do 
underground electric lighting satisfactorily. We com- 
pleted a plant in Washington in November for arc 
lighting. It was for the United States Company for 
their new station near the Capitol. All tlie wires 
from the station go from one spot overhead to a 
pole, and thence they go underground. Most of them 
go two-thirds of the way up Pennsylvania avenue, and 
some through the Capitol grounds to the Capitol, 
There are in the neighborliood of twenty miles of arc 
wire that have been working underground, both in the 
United States and the Thompson-Houston systems. 
Tests have been taken of tliose cables recently, and they 
are perfectly satisfactory. There can be no deteriora- 




tion in a system that is tlioroughly well worked out 
and tlioroughly well laid. I do not wish to say any- 
thing further. I do not wish it to go from the Asso- 
ciation that the underground wire question is one of 
which you cannot see any successful ending, and of 
which you are afraid financially. The calculations, 
gone into by these companies that have gone under- 
ground, show that it is economy to do so. I refer 
you to an article that appeai'ed last week in the 
JBleclrieal JReview^ describing Mr, Hapgood*s experience 
in Detroit, There he finds it is economy to use his 
wires underground in the Dorsett conduit. 

Mil. De Camp: I do not wish to be personal, but the 
circumstances are such that probably it may be so 
considered* When Mr, Callender referred to this 
matter I think I understood what he meant, viz, : That 
the cable he put doivn for the Brush Electric Light Com- 
pany was injured through neglect on our part, or some 
misjudgment in laying the cable. I brand that as false. 
And when he comes to me and shows me a place as big 
as a knife-edge, and says that is the fault of the 
mechanic, I say his judgment is not worth anything* 
The very fact of the cable breaking, or a leak, has de- 
stroyed any possible evidence of the cause of it. Any 
man who has ever connected light wires knows %vhat 
that is. Every one who luis come there to make ex- 
periments has had proper attention paid to him. Every 
facility has been offered to him Jionestly and in good 
faith. Save one exception— omitting these two which I 
have not heard from — in every instance our co-opera- 
tion has been abused in one way or another ; and I 
consider the remarks of Mr. Callender as abuse. The 
exception was a man who, when he failed, acknowledged 
his failure, and closed his mouth. Now, we have made 
experiments for, I suppose, fifteen people. We do not 
decline to do it yet; but we have not met with the 
same courtesy that we have extended to them, 

Mr. Morrison : It would be a pity to let these ques- 
tions pass without saying something further. No 
electrical engineer would dare to stand on this floor and 
say that it is an impossible thing to place the electric 
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lighting wires underground, and have them sncee 
fully operated. It is possible, and it is feasible. The 
enormous cost of such an operation, however, stands as 
a bar to the work, while the capitalist would be called 
upon to invest his money and look upon it as an 
operation, experimental in this country to a certain 
extent. The fact that wires are being successfully 
operated underground settles that question. In the 
city of Washington, where they will not permit the 
putting up of any new lines overhead, they are operated 
witli success. In Europe most of the wires of the large 
cities, in one shape or another, are operated in conduits 
that are provided fur wires, and for other purposes, at 
the same time. The history of these underground 
matters on the other side of the water is the history of 
the telegraph and of electric matters generally* It is 
not wortli my while to go into it. It has been all talked 
over, so that the question has about settled itself . Our 
case — I now speak from the electric lighting stand- 
point — is about this : In the city of New York the most 
searching investigation is being made in this direction, 
not for the purpose of settling the question as to the 
possibility of placing wires underground, but as to 
adopting the best method already provided for that 
purpose. We take it that it would be unfair to the 
men who have put their money into this business, and 
who have plants of overhead wires, to compel them to 
adopt any system until this question has been, to some 
extent, settled, not only by providing the means of 
placing the wires underground, but by giving us the 
right to wait a reasonable time after such system has 
been adopted by the New York Sub- Ways Commission 
Uo allow us to see whether it is a success or not. I 
would like to treat every system fairly. I have tested, 
under my own hand, two plans for underground wires ; 
I one a system of placing a bare wire in a bed of bitu- 
men — Rittenhouse's plan it was called. He had a lot 
of buttons strung on a wire, whicli he put in asphalt* 
I told him tlie buttons were of no account, and he put 
cubes of terra cotta on the wire, and buried it in the 
bitumen. Now, that plan did not receive exactly fair 



play. As I passed tkrougli the prison-yard, where the 
experiments were being made, and out again on Van 
Buren street — a distance of about three*quarters of a 
mile — I saw that the workmen were dropping the sand 
in with the bitumen. The line operated for about two 
or three months, when it began to show faults, and 
grew worse and worse until we liad to abandon it. The 
otlier experiment was made in the same neighborhood 
by ine with a cable covered with kerite. The wire was 
buried underground, and carefully watched day by day 
by myself and Mr. Orford, It showed little or no signs 
of deterioration. We kept it underground, in actual 
service, working in a circuit along with about forty or 
fifty miles of No. 4 overhead wires. 

This was a stranded cable with about -^\ of kerite 
insulation on it* We worked through this cable 
and through the varying distances of wire, coupled 
up in these circuits, and operated from 20 to 60 
lights over 50 or 60 miles of circuit,, including this 
cable* We had no difficulty from the cable, and only 
removed it when we had to use the locality for some 
other purpose. It was in service for about eight or 
ten mouths without showing any signs of deterioration. 
These are the only two experiments that I have seen 
made. In the first placoi we do not want to place our 
wires undergrouiKh In the second place, we insist on 
fair play on the part of legislators ; that they will keep 
their hands off until something has been reached by 
the 8nb-Ways Commission engaged in solving this 
problem — at least until they have gone before the world 
with some settlement of this difficulty from their stand- 
point. After they have done this, and the plan is 
adopted, then give us a reasonable time to see whether 
that plan is a proper one. After that it is perfectly 
proper for the authorities to come along and say : There 
ia a plan, use it. When the time comes I do not think 
you will find any difficulty from any electric lighting 
man on tliat scale. There is less difficulty from our 
side of the house tlum from the telegraph people, 
because the placing of an electric lighting wire under 
ground is very little more expensive than building it 
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^m overhead. We do not want to avoid the underground 
^M business particularly; all we want is, for them to say 
" to us : Here is a system x;roperly devised and tested, 
and here are the results. 

Now, the Callender Insulating Company have placed 
wires underground in conduits in Washington; and up 
to the present time — ^I have it by authority from Mr. 
McAleese, the Superintendent of the Police and Fire- 
Alarm Telegraph of Baltiniore, that it is giving good 
satisfaction. In Baltimore the Mayor of the city talies 
strong ground in favor of abolishing overhead wires. 
You cannot make a telegraph or an electric light pole 
an ornament; it is more or less a nuisance on the 
streets; and so those interested in the appearance of 
the city would like to get rid of these wires* The 
Mayor has used pretty strong language in the matter 
of underground wires. He says; "There are no two 
opinions in this community concerning the necessity 
and expediency of an early abolishment of the over- 
head city wires now in use^ the expansion of which has 
become so great as to be justly and generally regarded 
as an intolerable nuisance, while the wires themselves 
are terrible to the imagination as suggesting an in- 
creased loss of property and life in case of fire. The 
poles are an encumbrance to the sidewalk. They form 
a mass of unsightliness/' etc. He expresses in this 
abtHit the sentiment of it* You have statements from 
Mr. McAleese, giving the result of his observations in 
the diiferent cities where the underground system is 
used. Legislation will probably be asked in this city 
looking to experimental work, so that in the coming 
year you will doubtless have before this Association 
the result of many practical experiments. Sometimes 
yon find the Chief Engineer of the Fire Department 
making a report about the danger to the men from the 
electric lighting wires, but none of these are true, 
I never knew a fireman to be killed or injured by a 
shock from an electric light wire. You see extraor- 
dinary stories printed in the newspapers oncein a while 
about this question. The Chief Engineer of the Balti- 
more Fire Department puts himself on record in a 
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report (whicli will be preserved in the archives of the 
city) as saying that numbers of lives have been lost 
through the fli'e-alarai telegraph. For those of you 
who have not the honor of an acquaintance with this 
geiitleman, I beg to say that that is about on a line 
with the general statements he makes with regard to 
every matter, public and private. 1 do not know 
whether he would have sense enough to tell the truth 
if lie knew how. But when you take a city official in 
such a high position and permit him to display such 
malicious ignorance as he has displayed in the report 
above-mentioned, it is time to infuse a little more 
brains and less muscle into the government of the Fire 
Department. I must leave this underground question 
with these few remarks, I think fair play would 
Indicate a waiting policy on the part of the State and 
municipal governmentB, until the time has arrived 
when some solution of this question has been made 
by those engaged in endeavoring to solve it. I think 
that we should treat the case with grave consideration, 
and endeavor to treat every man who is engaged in 
this line of business with absolute fairness, because 
the man who really solves this problem, Mr. President, 
the man who brings before the i>ublic a real solution 
of tliis question, will be to my mind a public bene- 
factor; and when that time comes, and the successful 
system is laid before you, and you can put your wires 
underground at a reasonable expense for plant and 
maintenance, there is not a man engaged in this line 
of business that will not hail it with as much joy as 
will those whose aesthetic tastes are shocked by the 
telegraph wires and posts in the streets of the city. 
[Applause.] 

Mr. Weeks: In relation to what has been said, I 
would like to add a word, and it is this, that the atti- 
tude of the people toward overhead wires reminds me 
of the familiar quotation, '* Whether 'tis better to bear 
those ills we have than fly to others that we know not 
of/* It seems to me they do not stop to think of the 
consequences of placing electrical wires underground. 
Take our own city, for instance, where we now have a 
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gas company and a water company with the right to 
tear up tlie pavements of the streets and lay down 
their mains, in addition to a very extensive sewer 
system. Now, to compel three tele^rraph companies, 
two district companies, an electric light company, and 
a telephone company, all to place their wires under- 
ground, giving them the right to tear up the streets, 
alleys and avenues of the city, it seems to me that if 
the people sanction this they do not think of the con- 
sequences of such action. The sanitary view of the 
matter is a very important one. We would have all 
sorts of fevers and malaria, and with our narrow streets 
and rapidly increasing business, our thoroughfares would 
become impassable; and with electric companies the 
placing of the wires underground would be but the 
beginning of the nuisance, because whenever there is 
trouble tliere would be the necessity for extensive^ 
excavation. I endorse all that our President has said 
in regard to waiting. I think that is our true position. 
We should wait until there has been a suitable system 
found, and it has been demonstrated to be such, Then^ 
when that time comes, I will favor an underground 
system, provided the people, after an intelligent review 
of the objections to it, conclude that the objections to 
the jerial system are sufficient to warrant them in 
putting up with the others, 

Mr. Ralph W. Pope; I would like to say one word 
touching this question abont the pride of the people, 
I think tliat has been misunderstood. The way I have 
looked at it all the time is that the press, under some 
mysterious influence— we may not know exactly what 
it is, but we know It is there — has been very indus- 
triously manufacturing this public opinion and adver- 
tising it; and, as an example of that, just before leav- 
ing New York on a tour of inspection in connection 
with this business, I saw in the Times , of that city, a 
statement to the effect that while the commissioners 
of New York were wrestling with this problem, Wash- 
ington and Philadelphia had already x^laced their wires 
underground, and, on examining those localities, we 
found fully as many wires overhead in proportion to 




tlie sixe of those cities as there are in New York. A 
HJmilar state of affairs existed ia Cliicago — although I 
believe some of the wires are to be taken down. 
Instead of Washington and Philadelphia haTing bnried 
all their wires, it is a pretty well understood fact that 
there are actually more miles of wire nndergrouod ia 
New York city than there are in either of the cities 
we Tisited. There has been underground work under- 
taken by the telephone and the Western Union Com- 
pany; and although none has been done by the Arc 
Lighting Company, there is an extensive system of 
incandescent lighting wires there, so that instead of 
being behind, New York is actually ahead. Of course, 
citizens familiar with the streets of New York know 
that a great many wires are overhead yet. Another 
thing that is not generally understood by the casual 
promenader of the city is^ that although the surface of 
the street may give you the impression that there is 
plenty of room below, when you see an excavation made, 
and discover the net-work of pipes crossing and re-cross- 
ing, mains, branches and sewers, it is quite a difficult 
problem to find plenty of room, especially in the 
down-town streets, where the problem of burying the 
wire is, of course, more perplexing than it is up-town. 
But up-town it is a financial question* There are not 
enough wires there to make it worth while to put them 
underground. The new manager of the telephone 
company finds that there are practically no telephones 
above Thirty-fourth street. I was talking with him 
the other day about putting his wires underground. 
I called his attention to the fact that the telephone 
service did not demand and could not pay for any 
system of that kind in that part of the city. 

Mr. Henry W. Pope: I had the pleasure of serving 
on this New York underground committee some time 
ago. At the corner of Broadway and Wall street there 
are forty-five different underground structures. Now, 
this committee went pretty thoroughly into the sub- 
ject, and came to the conclusion that about the only 
thing that can be used in the city of New York is a 
tunnel; and, I believe, because they made such a 
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recommendation as that, it was given out in the papers 
that they had been influenced in one way or another to 
make such a report. Nevertheless, I tlunk that any- 
body who has looked into the subject comes to the 
same conclusion, 

Mr. Cooper: As I understand it, there is not at the 

present time any question before the Convention, for 

j^the reason that all papers similar to Mr. Pope's, and 

lis among them, are accepted and placed on file by the 

Issociation. I would, therefore, offer the following 

^solution : 

" Eesolvedj That it be adopted as the sense of the National 
llectric Light Association that up to the present, time there has 
n no system of undergronnd wires that recommends itself 
to the electric light companies of America; and that nnle^ 
something more feasible is presented, we earnestly protest 
jigainst any enforcement of an imdergTOinid system nntil it is 
>roved beyond a donbt that by such adoption the usetu loess or 
ife of the electric companies is not jeopardized; and that we 
lieve that up to the present time all tlie undergronnd systems 
are more or lees ex|>eri mental ; and tliat it is an injustice to expect 
the electric light companies to tidopt any system that has not 
provetl itself practicable*'' 

EThe motion was seconded. 
The President here took the chair. 
Me. HoTGiiKTss: The resolution as presented by Mr. 
boper should be placed upon record. The question is 
ot one of means, ways or ability. It is a question of 
cost. It will pay some men in certain localities to put 
up a fourteen-story building, and in others to build a 
one-story wooden shed. Some men dig a cellar four 
stories under the sidewalk. Others have none, If we 
can receive an adequate return for the service that we 
give to the public, or to our customers, we are war- 
ranted in putting our wires underground. If we 
cannot get such a return, and our income will not 
permit us to make the expenditure, that is the only 
question we luwe to decide. Science and ability will 
give us the means of quickly satisfying our necessities. 
Mr. CoorEii : That is Just the point that is meant to 
covered by my resolution. As I understand this 
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underground questioiij it is an enforcement of the 
fourteen-story building that Mr. Hotclikiss speaks of, 
with four stories underground where one story would 
do. We do not want to be forced to build such a 
building unless it is absolutely necessary. 

Mil, King : Can Mr. Pope tell us to what extent 
electric light wires are run through tunnels in Chicago? 

Mil. IlALrH W. PtjpE: Two gentlemen from Chicago 
were associated with me on the work of this committee, 
and I relied iii)on them to give some further informa- 
tion to the Convention in regard to the question upon 
which Mr, King desires information. These gentlemen 
are not present, and I can only speak from recollection 
without having thoroughly gone into it. As we stood 
at one of the street corners in Chicago, I was told that 
there are eight different arc light systems that can be 
seen in operation from that point. Whether that is so 
or not I cannot say, not being familiar with them* 
There are certainly several large systems in operation! 
there, but they are not carried out to the same extent] 
that they are in other cities of the same size. Theyl 
are more local in their character — isolated plants. I 
presume that some of the gentlemen present, (Mr. 
Hotchkiss and Mr. Callender), who have done some 
underground work there, can give the information you 
desire, 

Mr. King: As a rule, Western men tell the truth; 
but occasionally you come across one who does not, J 
Now, when I am at home^ I learn that in the East the 
wires are buried. When 1 am in the East I learn that] 
when I go back the wires will be buried* I came 
through Chicago the other day, and while there I met 
a gentleman who is in the electric light business. He 
told me, as a matter of fact — -I presume the members , 
of the Convention know it— that there is no public I 
lighting done in Chicago, no central system of light-1 
ing, and that lighting there is done by isolated plants. 
He told me that there is only one electric light com- 
pany which has any wires in the conduit about which 
we hear eo much, and that company, I understood 
when I came through Chicago, was in the hands of the 
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sheriff. In crossing a street tlie wires umist be run 
tlirougli a condnit of some kind; and as near rb I can 
ascertain, that is all the underground buMness there is 
in Chicago. 

The Pbesident : The question i?^ on the adoption of 
the resolution* 

Mr. Weeks: I move that the resolution be referred 
to a committee of three, to report at our next session. 

The motion was carried. 

The President: I will appoint on that committee 
Mr. Weeks, Mr. Cooper and Mr. IIotchkiRs. 

The President: Here is a paper, which has reached 
me through the mail from Chicago, or some other 
place. It is an imx>ortant paper on the electric motor, 
by Mr. Van Depoele ; and, although that matter has 
been closed, I think it will be better to have this paper 
read, 1 think Mr, Van Depoele has gone a long way 
towards solving the question of electric motors. He 
has done more tlian any other man in the country in 
that direction. I do not except Mr. Spang. 

Mil. HoTCMKiss: Thanking you for your courtesy in 
appointing nie as a member of that committee, I do 
not think it is consistent, considering the character of 
the business that I am in, that I should act as one of 
such a committee in tbis Convention. My opinions 
certainly would be biased. 

The President : The gentleman's modesty is only 
exceeded by his courteous demeanor. I appoint Mr. 
Ridlon ill place of Mr. Hotchkiss. 

Mr. Van Depoele *s paper was read by the Secretary. 

MiNJTEAPOLis, February 7, 1880. 

To the Naiiorial EJeciric Lifjht Association^ BaUimore^ Md.: 

CtEXTLemex: I appreciate highly the honor you conferred 
upon me at the hist meeting, hehl iu New York, in appointing 
ine to make a report with regiird to the progress made in the 
electrical t ran amission of power, and I only regret not to hi^ able 
at present to give a more detailed account of what has been 
done. However, I shall endeavor to show that electrical trans- 
mission can be used with economy on ordinary street railways, 
doing away with horses or with running steam engines; and in 
the absence of other data at com man il, I will take the liberty to 
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, the latter bkag pr ofide d vith m epring on one 
_ the vhoel at the other end qd agminst the iwdeT- 
iide of the overheod wire. Thk oantact-wbecl wag in eommaiii- 
cation hy Wfani of a flexible cable with the switcbe^ rheostat 
and moCor. Flom the nolor the carrent was eajried to the 
aaka of the wheda, the wheels to the tmek, thiis eloeiiig the 
etitwii apon the ^eoomtor. 

We began placing pales, etc^ on the Ist of September^ and 
made oar 6nt trip on the 5tb« From the beginning till the end 
not the slightest bitch occurred, running regularly from 8 a.m. 
tilt 10.30 P.M., without stopping a minute. On many occasioDS 
we carried from 225 to ^0 pasaengert. On one end of the track 
we had a 20<l-foot cnnre, then a level of some 2,(K)0 feet with two 
cnnres of about 1,000 feet radius, then a grade of some 1,500 feet, 
gaining graduallv to about 6 per cent The rest of the road had 
a downwanl grade to the terminn?, which made it a disadvantage 
in etarting- As above said, the distance was a mile, and the 
ronnd trip never exceeded 8 minutes ; nut including etartineand 
atopning, we miuie for part of the way at least 30 miles i)er hour, 
Dunng the last ^vq days of the fair we carried 50*000 piissengers. 
The coiisnniption of coal, as given by Doty & »Sous, who ran 
the engine, was on an average of 1,000 pounds in 10 hours. 

The next step was to South Bend, Ind., where we equipped 
four ordinary street cars. One large open car, with a 10 horse- 
j)Ower motor, and the other three closed cars, each with a 5 
liorso-power motor. The large ear was run for the first time on 
November 14, 1885, and was packed with hunianity to its utmost 
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two 20 hor8e-[K)wer generators, and, as tibove stuUftl, one 10 and 
three 5 hnrse-jiower motors. The track is laid with the orditiary 
fiat rail, and it» order to connect the rails together we placed 
<iop|x^r plates 3"xl2" under the joints, and spiked tlie rails down 
upon the copper plates; this was done on both sides of the track, 
^0 that there is no chance of breaking circuit. As will be nnder- 
stood, the rails in tlie present case form a^^ain one part of the 
circuit; the other part consists of a copper wire 1 incm in diam- 
eter, snsjK^nded ab*>ve the track from cross wires fastened to 
poles placed near the curbstone, and at u distance of about IQQ 
feet apart* From the under side of this copper wire or con- 
duct-*jr hand's a carriage, fastened to a flexible cable, passing to 
the inside of the car, where it is in connection with the switches, 
the motor, etc. This carriage travels along with the car, and 
loakes a perfect conkict. After the first trial of November 14 
the 5 horse-iKnver motors were soon in phice, and have worked 
Admirably well. The tracks are never perfectly clean, on account 
of constant trafHc over the road, but since both rails are con* 
nected, and also all four of the wheels, it is almost impossible toi 
break circuit between the motor and the rails* The cars have 
run riglit along, through mud and snow, and no trouble has 
been experienced with the circuit 

On running the four cars at once the generators work perfeetlv» 
from 6 at morning till 11 at night, re^tuiring not the slightest 
attention. The brushes are set in the morning, and are not 
touched afterward. Every car works independently, back or for- 
ward* without interfering with the others, and the division of the 
current leaves nothing to bi* desired. The otdy trouble we have 
•eiiC4jnnt^reil with the plant has l>een with some small mechanical 
details, such as link- Wits breaking, etc. These, of course, being 
small matters, are easily perfected. The nuiin point here was 
the electrical part, and this hiis proved to be an uuqualitied 
success. There is no wear to speak of on the generators, and 
the same can bt* said of the motors. The motors are placed 
tmder the cars, between the wheels, and connected to the axles 
by means of link-belting. At either end of the car is placed a 
dial plate fastened to the dash-board. Over one-half of this 
plate moves a hajidle directing the motion of the car either for- 
ward or backwariL Over the other half is another handle, by 
ivhieh the speed is regulated. When full current is turned on 
the maximum speed of 8 miles per hour is attained, arul this 
flpeed cannot be surpassed ; six to eight miles per hour being 
the maximum speed allowed within the city limits on any ordi- 
nary tramway. 

iMie length of the present road is about 2 J miles. The other 
TOiwIs will tie equipped as soon as the weather permits the placing 
of the fM3les for the cross w^res. 





On the tith diiy of October, 1885, we tnteretl into a oontmt 
with Mr. McCoruiico^ preifident of the New Orleans ExpoeitioD, 
to run u tnihi of cars in tlK» grounds with a carrying capacity of 
from ISO to 200 j>eonle. This road is gimilar to the one in 
Torunto» ncurly a mile long, rnnniDg from 8t, Charles street 
(nmin entrance) along the Government buildings, through the 
gruiindg, to the main ouilding and art halh 

All was rwuly for operation for the opening day, but on account 
of delay in obtaining steam |K>wer we only began nuining regu- 
larly on the Htli of December. 

The *,^'nerator is run by an engine, 12x18, running 100 revolu- 
tion b per minute. The generator is of 35 horse-power capacity. 
The motor is phK^ed in the centre of an open car, only taking 
awav the two middle seats, thus leaving the other seata for the 
public, Bosides this, there are two more large open cars. The 
ear eontainiu;^ the motor is provided with a con tact- wheel press- 
ing up Rgaiutit the under eiide of the overheail wire, as in the 
Toronto roail This train runs regularly from 8 A.IL to 7 P.M., 
and lias ufi to date proved a jx-rfect sVceess, The maximnm 
«j»eed is 15 miles |>er hour. 

The heaviest work we have done so far is in Minneapolis^ 
Jlinu.. and that ihiring the winter months, when snow and ice 
re faithful eonrpanione on the track; whether invited or not^ 
thev are tlieiw never fail. 

lieforo undertaking the job, I was very much afraid that elec- 
tricity would not t)e}»ractieal in a climate where the thermometer 
ri^ci i»eldom alnive the freezing jKUut for at least three months 
of the yean All my fear^, however, have been removed in the 
jMWt six weeks. Wv have ii^ceuded the gradeg and turned the 
curves with at least as much facility as the steam dummies. 
On one oeaision the steam dummy brought us down to the rood 
where we had our electrical connections. The steam dummy 
got «tuck with our motor Ciir and a large open car, the latter 
alwuit 50 fivt long. We dismissed the dummy, and as soon as 
we had current on we furrt»\vtH:l our way through the snow and 
had the tniok elem* in a ^hort time. This proved that we oould 
do at lea«t ii^ much as tfie dummy. 

A brief desHTiption of the track* will give an idea of the work 
done by the motor, Sunting from Bridge Square is a carve 
sixty livt radius. The road is tiien straight for about a mile, 
hut rises and tails continuallv until Thirteenth street is reachah 
Hen* is another curve of 50 feet radius, to the right* One block 
t>»r1her is a similar curve, to the left^ the rest of the n^atl being 
straight, but tHintinually rising up to Twentv-fourth street^ the 
top of the hilK The stoeiiest gnule is about 1,500 feet long, and 
JHT cc^nt. lH\vond this is a switch and the termini of our 
present tKvtrical ecpiipment. 



The electrical plant consists at present of one 60 horse-power 
generator and a 50 horse-power motor. Our circuit consists of 
the rails for one side, and an overhead wire, ^\-inch cop|>er for 
the other side. 

Whereas, in South Bend we have water-power as the prime 
motor. We ran for the first time on New 1 ear's Eve, 1885, and 
continueil on New Yearns Day, The water-wheel had no gov- 
ernor, and w^e found it rather dangerous for the generator ; as 
the water-wheel had to be governed by hand, it was impoesible to 
keep the speed anywhere near constant It was decided to put a 
governor on before running regularly. Several trips, however, 
were made over the entire length of the road, giving entire satis-* J 
faction. The weight of motor is 3,500 pounds, and the total] 
weiglit of motor car or electric locomotive is 8 tons. The 
genger cars in use here are similar to those on the New Yorkl 
Elevated, While the water-governor was being made, a eteant 
engine, with a 12x18 cylinder, 125 revolutions per minut43» w*as 
tised, and, although too small for the purpose, very satisfactory 
work has been done. In some instances we had three or four 
inches of solid ice on the track, and broke our way through it 
without the least trouble. In a few days the w^ater-|>ower will 
be in sliape to rnn regularly, when we will run on schedule 
time. 

Thus far we have demonstrated that electric railroads can be 
operated anv^vhere where the steam motor can go; and that there 
is much in favor of electric-mntora in cold countries, is very 
I evident. There is no danger of pumps freezing up, nor of brakes 
^■becoming inoperative; no water tanks are needed along the 
^V road, nor is there any coal to be taken; in fact, there are thon- 
sanda of advantages in the application of the electric locomotive 
on street and other railroads. Whenever wiiter-power is obtain- 
able the economy need not be disputed; and even in the case 
where steam is to he useil as a prime motor there will be con- 
siderable economy. 

No cheaper nor better plant can be expected to run light 
trains on suburban roads than the electric-motor; as, for instance, 
in the Detroit road now^ in progress, connecting the latter city 
with Dearborn, a single train will be run with six large-sized 
street cars ; the speed will be from 15 to 20 miles per hour. The 
length of this road is nearly three miles, and will be in operation 
in a few weeks. 

A similar road will be in operation early in tlie spring in 
Appleton, Wiscnnsin. In this case, however, six cars will be 
equipped with 10 horse- power motors, and run independently. 
The length of road is about 8 miles; the speed abont 10 miles 
per hour. Water-power w ill be nsed to rnn the generators. 
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The street railway in Montgomery, Ala., is now being equipped 
witli our inot4>i'fi, 12 cars in alL and will h^ runniug within 30 iWs, 

In all the above pluces we are naing overhead conductors, wliich 
are no more of an obgtnictioji than the ordinary telegraph anj 
electric light wires; in fact, much less, since the conductors are 
over the centre of tlie roads; so^ wherever wires iire allowed for 
other purposes, they cannot be refusc^d for the jircsent purposes. 
I do not tJelieve, however, that overliead wire^ wonld be practical 
in large cities where other wires have to be buried; but in thia 
caae the electric conductors can be placed underground in con- 
duits similar to tliose used for cable care. Tliis will be much 
more exjiensive than the overhead conductors, but it will be a 
pernianeut and practical lixture, 

I feel sorry that I liave not found more time to pireimre/ome 
figures with regard to test^ of motors and general transmisaion; 
but the above is a resume from practical exy>erience and facts on 
the track, instead of on paper. 1 am a solid believer in the say- 
ing that experience is the uest teacher ; and to all the above I 
have attended personally from beginning to end, and am more 
than ever convinced that the electrical transmission of power 
has ceased to W ephemeral, but has become a real fact and » 
blessing to the world. All is ready; it has only to be applied 
judiciously, and success is iinniineni Thousands of horse-jiower 
are now running waste in our water-falls which can all be 
utilized to advantage, in some cases rtinninof our tramways, in 
others our factories, etc., giving at the same time light iind cheer 
during the absence of Old Sol. 

With regiiTii to the measuring of currents of bigh-t^nsiont I 
mnt unable to get anything ready, for the present, worth while, 
and 1 hoj^e that this want will be filled by some of our worthy 
confreres, I may say here, however, that for the every -day prac- 
tician all there is neetleil is a gooil ampere and volt meter," clirect 
Trading. These instruments of different capacities can now be 
bought at reasonable (>rices. Duprez & C'arpeutier, of Paris, 
»anci\ furnish a good instrument; and also Ayrton & Perry, of 
I^uuUm. Ktigland, and nnuiy others. No company furnishing 
electric lights should be without a set of these instruments; they 
will Ihi found nioet useful in many caseiu 
Kespectfuliy, 

[Applauao], Charlis J, Van Dspoel: 

TuE Pii£SiPRNT : There is a gentleman present who 
repreMnta the Chemical Electric Light and Power 
Compimy of Boston. His svi^tem is one by which small 
plants of incande^eut lamps can be run at moderate 
oo8t. I will R^k Mr. Allan V. Garratt to address the 
Ootiventiou on tlds subject. 
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Mr. Allan V. Garratt: Mr. President arid Members nf the 
Naiioiial Electric Lif/ht J ssociaiio n^Whi.ni he sttm} iiji to 
^vdvanco those jjriiiciples of ufltronomieul science wliich have 
since given Jiis imnie a worhl-witle reputation, Sir John Herschel 
prefaced his remarks bv saying that ** Every ^stmient wijo enters 
upon a scientilic pnremt, eejiecially if at a*^ somewhat advanced 
jK?riod of life, will tiiKl not only that he has mnvh to learn, but 
hIso mnch to unlearn, ami, as a tirst iireparation, therefore, for 
the course he i.s about to commence, he must loosen his bold on 
all crude and liastily ailoptetl not ions, and strengthen him- 
eelf by something of an eHbrt and a resolve for the unprejudiced 
admission of miy conctusioji which shall ai)]>ear to be supported 
by careful observation and logical arefumeut, even should it 
prove to be of a nature adverse to notions he may have previously 
formed for himself or taken up without examination on tlie 
credit of others. Such an etlbrt is^ in fact, a commeucement of 
that intellectual discipline which forms one of the most important 
«mls of all science.'* 

I need not tell you, gentlenien, that I have not come here to 
warn von against forming crude and luLstily mlopted notions in 
regard to the electrical system which I re |i resent^ for 1 believe 
that the electric light companies of this country are represented 
by men who do not jump hastily at conclusions, and who are not 
in the habit of taking tilings for granted; but 1 ask von, in all 
fairness, tiot to class unthin kingly one system of lighting with 
those inventions which jK^riodically appear before the public i.vith 
meteor-like brill iancy, claiming to do that which every scientist 
knows to be im|K)S8ible with the materials at their disix)sa]; 
companies whose exodus from the business arena is as .sudden 
and — ^to the uninitiated — as unexpected as their Uilvent, and in 
regard to whose end we must remain silent if we wish to be 
charitable. 

Had it not been for the scholarly paper (by Dr, Moses) to 
which we had the pleasure of listening yesterday morning, I liad 
intended t-o si>eak in detail of those early experiments with the 
Voltaic current— exf>eriments beginning with Professor Vol ta, of 
Pavia, in the year 1800, when he constructed his electric pile, 
followed by his couronne de tasftei^, or crown of ciqis, which sug- 
gested to Sir Hum]>rey Davy his brilliant experiment of the same 
year, when he dazzled the whole workl by producing for the 
ilrst time the electric arc. These exiR^riments were followed hy 
others so numerous that, were I even to enumerate them, I am 
sure I should be imposing upon your patience. It is sufficient 
to say, that in the years which tbilowed, a few scientists, con- 
spicuous among whom were Daniel, (irove, iSnell, Bnnsen and 
Poggendorf, woti for themselves reimwn w liieb is historic. 

fiieed not remind you that there are especial points of activity 
I and stf^nation in the' history of all science, and that at about 

L 



138 



the middle of the present century electricians hnd well nigh 
abandoned the hope of prodncing powerful and continuous cur- 
rents of electricity by primary batteries, when the attention of 
electrical investigators was turned more especially to the theory 
of electro-magnetic induction, as advanced by Faraday as early as 
1831, after which followed many inventione, conspicuous among 
which were those of Pixii, i*accinotti, Siemens, Wheatstone 
and Grjinme. In this way the whole question of protlucin^ 
powerful currents of electricity by purely chemical means fell 
into the background, and became looked upon as a thing of the 
past, and the problem of converting the heat which accompanies 
the rapid oxidation of fuel into motion, and from motion into 
eleetricity, became the absorbing question of the day. 

The latter half of the jire^eut decade has, however, marked an 
epDcli of reuirtrkablo activity and interest in the subject of pro- 
ducing powerful tOectric currents by primary batteries, and elec- 
tricians are now working actively on this question. 

Ill tlie present state of the art, it is not becoming in any roan 
to stand upon the floor of this Convention and claim to do with 
i\ |>rimary battery that which can be done with a good dynamo 
machine ; but, as you know right well, the<[uestion is not always, 
JIow much electric light can you produce within economic 
figures ? but you are oficntimes asked, How little light can you 
uirnish from an isolated ]ilant at a price which consnmers will 
pav? 

This is precisely the (luestion which I am prepared to ansu'er. 
A priinary buttery, capanle of successfully lighting for a number 
of luuidrt'd hours a single incandescent lamp, or, if necessary, a 
■coro of them, is not an invention to be put aside as wholly 

I KiK'uk conservatively when I say that it makes not only pew* 
tihle, luit feiisible, the electric lighting of a single house, a yacht* 
a parhir or slwping-car, or even a nian*s own private carriage* 
ItaUi pl«c<w«t tlie disposal of every phvsician and sur^n a 
light always wnidv, and requiring but little cme^ with which he 
Mil c,tplor«> (he interior of the human bodv* I need not suggest 
other u^es for such a light: they sug^st themselves to everyone. 
*rhi* i« a fleld of tde*Mric lighting which is out of the reach of 
the dynamo mac^lvine. 

The i'henuoal KltK^tric Light and Power Company, of Boston* 
t>r which 1 am the n^nresentative, is to-day putting out idantd 
Rtr the pur|H\st^ whion I have enumerated. It controls by letters 

I y of those chemicals which alone 

u could nuuntain an electric light 
^n m pheooineiiah The Chemical 
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New York Mutual Life Insurance Building, of Boston, which 

gives the elevator ear three hundred hours of go<»d liglit with 
one charge of battery solution. We are fyrniahiug light at prices 
which we find the consumers are willing to pay. 

I have intentional iy refrained from going into the details of 
construction of our battery or the composition of our solutions. 
I shouki not feel justified in occupying the floor of this Couven- 
tion for any such purjiose. I wish simply to say, that w^e have 
no secrets, and the structure of our battery and the chemicals 
which we use are at all times open to inspection. The time ha0| 
gone by for any one to claim t.o produce electricity or electric 
light for the public in any way whicli does not appeal to the 
gooil judgnient and common sense of practical men, who are 
skilled in this particular branch of applied science. 

I will not longer take your time with this matter. In closing 
I wish to sav, that it has been to me a pleasure to bring beforerl 
the National Electric Light Association the first practical device 
for proilucing the electric light in conmiercial <juan titles and 
withm economic figures by purely chemical means, without the 
intervention of any mechanicsd force whatever. [Applause]. 

Mr* Weeks : The legal phase of our business is some- 
-tMng that has been overlooked so far ; that is, tlie legal 
felations of electric light com pianies to the Patent Office 
and the cominunities in which they operate, etc. In 
order to bring that matter before the Associationj and 
put it in proper shape, 1 offer this resolution : 

Eenohed, Tliat a committee of three be appointed by the Chair 
— of which I sJtrtU mt he chairman — to consider the legal relatiou 
of electric lighting to insurance; the legal relation of electric 
light companies to the public; the legal relation of electric light 
companies to telephone and telegraph companies; and the rela- 
tion of electric light companiea to the patent eyatem. 

The resolution was adopted. 

The President: The Chair will appoint Arthur 
Stewart, of lialtimore ; A. J. De Camp, of Philadel- 
phia, and Kalp]i W. Pope, of New York, as that com- 
mittee. 

The Convention then adjourned until ten o'clock on 
the following day. 





THIRD DAY'S PROCEEDINGS. 



February 12, 1886. 

The Convention was called to order at 10.15 a*m* bjr 
the President. 

Mr. De Cami»: I want to offer an amendment to the 
Constitution : 

The Secretary read the following proposed amend- 
ment to the Constitution, as a substitute for Article 4: 

Abticlk IW 

The officers «>f this Contention shall be a Presiilent, two Vice* 
Presidents, a Secretary and Treasurer, and six members as an 
Sxecutive Committee, four of whom ghall constitute a quormu. 
All officers eliall be elected bv ballot for one vear, or until their 
soooMSors be elected juid qna1ifj% except the Secretary, who shall 
be appotnted bv tlie President, AH vacancies to be filled by the 
Ssecntive Cammittee. 

The amendmeat was adopted. 

The Secretary read a letter from the Brazilian Min- 
ister to the Uniteii States, acknowledging an invitation 
to be present at the Convention, and expressing his 
refrret at his inability to attend. 

Mk* Weeks presented the following report on the 
rets^^lution offered by Mr. Cooper: 

Vour coiunutu^ make the following report: 
Butiwfd* That it is the sense of ihia Association that no legis- 
mioii lookiiyr to Ite pladag of wires nndergronnd should ' 
^'lifbroed mitu it has mh rawed beyond a doubt that by such 
am ad the usefbhMSS or lire of the electric light comjianies is 
not ieofianliisd: and* fnrther, th:it it is the sense of this Asao- 
ciation that up to the piv^ent time no sneb miderground system 
has been put m prsv'^f^'^il -operation* 

Chaelss Cooper, 
Frjlxk Ridlost, 
KR. Weeks, 
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The resolution proposed by the committee was 
adopted. 

The Pkesidekt : The next thing in order is a paper 
on '* Operating Expenses/*' by Mr. Weeks : 

Mil Weeks: Were it possible to make an estimate of oper- 
ating expensea that wouM be an average for all parts of the 
country, anil for various plants, the result would be of com- 
paratively little value. Conditions are so diftereut that exactly 
the same plant would retpiire a much larger exp<?nditure in one 
locality than in another. Water-power may be avaihible in one 
city, and the operating expense of the power department be re- 
duced to an inconsiderable amount. Again, proximity to fuel 
supplies will give this item a subordinate place. I'he Vfid&\ 
diflerencea in the size of plants do jiot make a corresponding 
difference in expenses. Even in a given plant an increase in 
the number of lamps dm-s not equally affect the expense in all 
dejjartments, nor is the change in operating expenses in direct 
ratio to the increase. A phmt of incandescent lights does not 
give the same relative per cent, of expenditure for lamps and for 
power as obtains in an arc plant, the single item of attendance 
m the lamp department being much less for the former. 

In making an estimate of operating expenses, therefore, it has 
been thought best to take as a basis an arc plant of 200 lampB^ 
and leave as much margin as possible for the varying conditiona 
which affect the cost of labor and supplies. 

As water-power is available in few c^es, it has not been con- 
sidered, this report being based upon the supposition that most 
plants nmst be oi>erated by steam, which necessitjites large 
expenditures for machinery, fuel and attendance, and renders 
the cjuestion of economic measnrea highly important, both to the 
furnisher of light and its consumer. 

In establiahmg a plant two items enter into the calculation of 
financial returns — the original cost of machinery and the exjjense 
.of running it. 

I In no other business does so close a relation exist between the 
"quality of machinery, the operating expenses, and the net gain. 
In other industries It pays to buy the best implements; in elec- 
tric lighting anything else is a loss. Reliability is the first con- 
iideration. It la not necessary to say to a body of electric men 
that stoppage means rebate; rebate means loss, not only in 
immediate returns, but in confidence from customers, and, so, 
g renter finjmcial loss. 

Every piece of macliinery should be chosen, not with reference 
ito its price, but to the dependence that can be placed upon its 
Steady, eflScient service. The best engine is not good enough. 
Many a lighting plant has failed because of a poor one. There 
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ehonH be an automutic cuVoff^ and all bearingB aboald be large 
and strong. The governor ehould be perfect, so that a cliange 
in load would not result in a change in speed, and a consefnieiit 
rariation in the lights* If given its maximum loail, a large 
engine is much more economical than a number of sniall ones; 
but in case of stoppage the loss increases in proportion to the 
number of lights. 

Economy requires a fair grade of oil freely used. Heated hear- 
ings result e<:iually from the clogging of ixK>r oil and the gtinted 
um of a good one ; and they necessitate stops, with a consec|uent 
loasof time and its aggravating train of result^B. The seeming 
wnste from a free use of oil may be prevented by a system of 
drainage which will preserve the drip to be used over again^ and 
finally to be sold. 

Where the water is full of impurities special attention must be 
given to the construction of the boiler, which should be such as 
to allow a free circulation, and render all parts easy of access. 
The bed boilers reqnire frequent cleaning, with thorough in- 
spection at least once every three montlis. Healers should be 
01 such design, grates of such pattern^ and all ateam apparatus 
ao set n]> and aojusted as to allow the use of the lowest grades of 
fuel in tlie most economic way. Fuel Ijeing a heavy item of 
exx>ense, an attentive fireman, capable of intelligent judgment as 
to the greatest amount of heat to be obtained ^om a given 
quantity of fuel, is a profitable investment ; $^2 iier day is but 
value received for the serrices of such a man. In a 200 arc plant 
be can save more than his salary, and, in addition, can produce 
from a cheap graile of coal better re^iults than can be gained by 
the ignorant u&e of the most costly fuel. 

Aa was plainly ahown at our last Convention, the cost of fuel 
is a widely varying item ; one, indeed, upon which there seems 
to be no common agreement, except the desire to reduce it 
According to the varying grades, different methods of handling, 
from S to 14 pounds of coal per lamp per hour are required, the 
price ranging from ^.50 to 50 cents i>er ton. 

As the moat efficient service demands the closest attention on 
the jiort of engineer and fireman, too long a watch should not be 
lequirecL 

liasing our caleulations upon a good mixture of slack and nut 
coal for a 200 arc plants at an average distance from the fuel 
supply, the cost of the power department should be not far from 
32 per cent of the whole operatmg expense. 

Even with the most carefully constructed lines, having sup- 
ports not over 100 feet apart/ inspection of the whole circuit 
should be made every two or three days— esnecially in cities 
where there are narrow streets or a great numoer of wires. A 
good line foreman is worth from f 15 to |dO per week, and he 
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should keep his department withia 7 \k^t ceoL of the total 
operating expenses. 

Economy reauires an tibsolutely automatic regulation of the 
cnn-ent; and the most satisfactory een'ice will be secured when 
the tension is not too high. The object sought should be, not 
Ihe greatest amount of light on a given circuit, but the greatest 

'iimount consistent with a reasonable degree of safety* 

The exiierience of several years seems to have clemonstrated 
that a light double-leather endless belt, without rivets, is best, 
giving the greatest security against stoppage and a steadier pull 

.for the niacJiine than any other kind of belting. In the care of 

^ dynamos, cleanliness cannot be too rigidly exacted, Cieanlini'sa 
here is the wat^^hword, not only of success, but of true economy. 
A neat, rapid and observant attendant is absolutely necessarV, 
that trouble and exi>ense may be avoided. To prevent costly 
delays, all bushings, insulations, etc., should be cleaned daily. 
Frequent ins|K^ction of their condition should be made, and they 
should Ije found in a state that w ould leave the white kids of a 
West Point iusjiector free from the slightest stain. 

The cost of running the d}Tiamo department should tbrni about 
14 per cent, of the whole oj>erating exjiense. 

Single lamps with larger carbons, even when they nmst be 
re-trimmed during service, are uiurt- economical than the duplex 
lamps, Tbe globes used on the latter are more expensive, and 
are more frequently broken. Tlie unequal expansion produced 
by lieating the side adjacent to the arc, and the sudden change 
in temperature from the shifting of the arc to the other side, 
always lead to this result in double lamps. The loss on them in 
this direction alone would almost pay for tbe extra service of 
re-trimming single lamps. Moreover, owing to tjie crowded con- 
dition of the box of the duplex lamp, it is iuore apt to get out 
of order, and, for the same reason, is luore diflRcult to readjust; 
and, as carbons are not uniform in their lasting qualities, the 
loss from burnt holders reaches its maximum where this lamp 
is used. 

Outside lights give more reliable service when hung rigid, and 
the same is true for inside lamps, unless a device similar to that 

^•^xhibited at Chicago by tbe Western Electric Company be used. 
Light hard-wood ladders and a good lamp-num will have a better 
etfect upon operating expenses than the ordinary loose tackle for 
raising and lowering. The ladder is, of course," less convenient, 
but a lamp properly trimmed by means of it is in no danger 
from the frequent variable contacts caused by raising. 

In the use of carbons, a certain amount of waste uuist always 
result; but this item can be considerably reduced by trimming 
short-time lamps with pieces. The carbon question properly 
belongs to another committee; but it may be said here that cneap 
grades are a constant source of annoyance and loss. 
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Qlolmil««fcxatioQd part of the best lamps, anil swell the 

im of bradnige^ despite tl>e atmost care. In faict, there ia na 
II in tbem exeept far the numaiactiirer. Nine-teDths of this 
tsdnetouie ntieqnal expansion restiltmg from orer- 
The uwefe feaeible of the proposed preventive measures 
i tim wm oi a sheet of asbestos packing, which would 
imprV^ ike ^ote from the undue heat at the lamp base* 

Beffect trimming of lamps, as earlj aa nossible in the day, 
dmild be in&isted upon. Switeheat bases ana all contacts must Se 
wall ch i MMg l* Bods abonld be wiped before being pushed up ; and 
ia aeonraig tbsni sotlmiff but cnx^us cloth should be used. In 
fgpoae d plaoes Uwj dMmld idao be provided with protectors. All 
aer^wa and oootiela most be kept tight* A careful lampman, 
wilbonl potrol dn^, ^^^ trim ICN) lamps per day ; while lor one 
who itttToIa his own ciicnil, from ^ to 50^ according to distribu* 
tiotk and sernee^ k a reiaaoiiiible number. Such men are worth 
al Iml |LM per day. 

With teferatce to the lamp department^ there should be a 
thofOMh Bp^em of, at least, mteightlj inspection^ with reports 
of tioiiUeaiid breaka^, and thear causes. 

With carefkl attentiOA, the expense in the lamp department 
ahcNild not amount to more than 28 per cent of the operating 
axMsaa. 

As ^M eott of inslallatioa and attendance is generally borne 
by those mannfiKf taring lights as all fixtnres are usaally fur- 
nished hy them» and as Uie ehange in seasons produces bnt slight 
Tarii^ioiis in operating expenses, it is only fair to ask that the 
retttitie be eooiailj unifonn. Heaoe contracts should be annual; 
oironits should not be cut to tnoksient business without adeouate 
oompensatioii. This is diflknlt to ^x ; but it should be at least 
Ott^»third more p^ month than is the yearly rate. 

We do not mar this paper as a satisfactory or comprehennTs 
refkort on operating expenaea. Data upon which to found 
ealunalas of real viuue^ hare not been accessible, owing to an 
avidaai rdnetance to make them known* The subject iSy how* 
efar, one of the oust important that can occupT our attention. 
Upon it ohieflj d^oids the ftitniB spread and financial succees 
oToleotrie lightii^. Onr business is new^ and its operation eo 
diflhrent from dnt of other industries, that we cannot draw 
lamly fktraa their experience At the same time^ the public is 
no longer so patient of slow and awkward experiments at its 
orponso as it was in the early days of telegraphv. People demand 
immediate perfection in the thing for which t*bey pay. 

It> ihanmre, iH'hooTea each one of our members to' gire freely 
rand fhlly of his exjierience to onr common fund of knowledge^ 
phat our industry may gain a sure and substantial paying basia 
^in the ahoriest time possible. We would, therefore^ snggest that 
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a standing committee be appointed to receive statistics in regard 
■to the various operating expenses ; that this committee tidopt a 
form of bkmk analysis to be furinshed to each member of the 
Association, whose personal duty it shall be to fill out such 
blanks monthly, and forward them to the chairman of the stand- 
ing committee; and that this committee compile and present to 
the annual Convention of this Association general statements as to 
the operating expenses of various plants, both arc and incan- " 
descent. This information should^ of course, be received by the I 
committee in perfect confidence, and should be used only for the I 
benefit of members of the Association. 

There are many ways in which our interests might thug be pro- 
moted. For instance, it may appear that A, running a 300 light 
plantj has an expense of 2 cents per lamp jier hour in the lamp 
department (repairs, globes, carbons ana attendance) ; whereas,! 
that of B, with a husmess of like extent, amounts to S or 41 
cents; and, in the mwer department, A may be spending 3 and] 
B but 2 cents per lamp per hour. The chairnian would then 
direct A to confer with B in regard to power, and B to corre- 
spond with A in refereuce to the lamp department. 

Unless some such method be adopted, any treatment of the 
aubject will be of little value; while with such a system, reports 
could not fail of most important beoeficial results. 

Mh. R* W. Pope: In the paper just read considerable 
stress was laid on the coat of globes. It was stated at 
our last Conventiou that the item of globes for lamps 
exceeded the cost of the carbons. I would like to 
inquire from those who may be more familiar with 
the subject than I am, as to the breaking qualities of 
these globes. Of course, it is evident that the more . 
[globes broken, the better it is for the manufacturer. 

The President; I will say to the gentleman that 
there is a special report to be made on carbons, when 
the matter will come up in connectiou with it. You 
may then be able to get more information. Is there , 
any further discussion on operating expenses? 

The President: The next business in order is the 
paper of Dr, Otto Moses, of New York, on <*The 
Incandescent Light.'^ 

Br* iVtosEs: Mr. President ami Gentlemen of the Convmitmi — 
I have not prepare*! a report on the subject of incandescent 
lightingj but I would be very glad, in an informal^ extempo- 
raneous way, to mention some things which were not embraced 
in the paper by Mr. Bcane, and which probably have not been 
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giyen in aoy publicatioas that buve appeared m £ir. What 1 

Sropose to giTe is a little of the iaside workings of the incan- 
eseent light I am a great believer in the doctrine our Pren- 
dent has announced as the one that should preTail — namelr, 
that we are here for the purpose of giving and receiving inforau- 
tion. Ours is not a mntnal admiration society ; bat it is one in 
which what we hare we give ; and 1 come to give that which I 
hope will be well receive^ particularly as it id a free gift. 

incandescent lighting, as you know, has been advancing e?cr 
since the time of Sir Humphrey Davy in various periods of 
development. He was really the discoverer of the incandeeoent 
light, and he produced some result with it that to-day would be 
extraordinary if witnessed. For instance, he used tiiatteries of 
over 1,800 volts intensity. That would produce in carboiis of 
the thickness then nsea results that would be perfectly over- _ 
whelming; and it astonished his audience, one of the most H 
brilliant in England, After Sir Humphrey Daw, Starr com- 
menced his experiments ; and had he not died at tlie early age of 
27> it is very likely he would have brooght the incandescent 
light to a point where it would have been ready for adoptioii 
when the dynamo machine was invented, at a subseouent date* a 
Then there waa another period, that of Boulicrnine, Konn, and V 
Lodyguine. They used in St Petersburg cent lamps 

for actual illumination. One of those i- ii — I forget 

which one— waa a merchant who was interested in scientific 
subjects. He devised this lamp, and put it in his store, which 
brought to him a corresponding increase of business. People 
from all parts of the country Visited him, and his lamp was 
thought worthv of honorable* mention by the French Academy 
of Sciences. After that Moees Farmer *be^an to work on the 
incandescent light, and another American — Sawyen At the 
same time Swan, in England, appears to have made certain 
experiments on incandescent lightmg in vacuo. But all these 
oxperimenis were not much in advance of what Sir Humphrey 
Duvv had done fifty years before. In 1865 incandescent lamps 
had l»een used for scientific nnrnoee& They had also been used 
for mining purposes, so M. de Ghangjsays ; but we have nothing 
to eubstantiate that statement. During the Paris Exposition he 
had im admimble opportnnitv to bring his electric light before 
the world ; but he neglected It. I believe there is a le^ majdm, 
that if one neglects a right he forfeits it. At any rate, it waa 
only some time after he brought out a P^per in which he claims 
this thing, and figures the lamps exact! v like those now in use. 
I tm^k ixvjision to investigate his pnblished claims, and I found, 
as I say, that they are insubstantiaL 

A fter that )vrioil we oome to the new one. Thomas A. Edison, 
a number o 
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incandescent iigbting. ami in a CDuple of years brought it to a 
state of j^reat devoloi>meiit hihI jit'rfection* 'Swjm again took up 
the subject which he had neglected for a number of years, and 
commenced to work in that direction, assisted bygevenil j^iersuns. 
Mr, CrD<L>kes also began to study the matter. 'His orevious in- 
formation, and what he had 'done for the world, enabled 
him to do that with the best grace; because, had it not been, 
I think, for hia investigations, incandescent lighting to-day 
would not have been in the i>osition iu wliicii it now is* 
Mr Cr<x)kes, as yon know, is a very able scientist, originallv a 
chemist, but u man of mnltifurious development, scientilically. 
In 1878 he made an elaborate study of gases in vacuo, and, in 
connection with a co-laborer, Mr. Glndiigham (a glass-blower), 
did a great deal to render incandescent lignting possible, because 
all the preliminary fiicts connected with the study of the vjicua 
were carried by them to a tMji.shed point of development. For 
instance, he w^aa enabled to produce vacua of one two-niilliontha 
of an atmosphere. As some one rennirked, that is equivalent to 
saying one one-hundredtli **f an iiich of mercury in a barometric 
column three miles high. That will give you some idea of the 
perfection of the vacua that he produced. Contemporaneously 
with Mr. Crookes, Mr. Gassiot, Mn Spottiswoode and Mr. De La 
Hive, all assisted by wealtli, carried their Investigations to a very 
high iK)int of refinement. You know Mr, Sjwttiswoode had an 
induction coil made that would give a spark forty mches in length, 
and Mr. De L^x Rive made use of the most complicated apparatus 
for producing all degrees of perfection in the viicuum, the 
eliminatijig of certain gases, the absorption, for instance* of 
oxygen uiul carbonic acid, and all those refinements which are 
necessary if vou wish to study the phenomena in their jM'rfection. 
After that Mr. EOison commenced his investigations, and still 
further ]x^rfectcd the mechanical parts of an incandescent lamp. 
His lamp was at the Paris Exposition, and there found mnch 
favor. At the satne exposition were the lamp of the United 
States Company (the Maxim Lamp), and of ^Ir. Swan and Mr. 
St, George Lane Fox. However, the incandescent himp was 
fimply a matter of progressive development Sir Humphrey 
Davv'showed that it couhl be produced nv the incandescence of 
small carbon rods mtMle fr<mi vegetable fibre in the vacuum of 
an air-pump. Starr had done the same thin^ over mercury* 
Bouliguine, Konn and Jjodyguine hml done it by the use of 
8top]ier8 ; that is, they had tnade vacua, and had t ried to atop 
them with cements/ At that time Geissler hatl made his 
Tacuum tubes, in which he had rarified mediums; but his vacua 
were maintained by the fusing of glass, so that they w^ere prac- 
tically perfect. And, as an interesting fact, I may say that a 
Tacuum tube was prepared by Prof. Quincke over twenty years 
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ago, which he ha? been weighing at intervals eince^ and 
it i& exactly to-day in the isame physical condition in which it 
was then. It is simply a glass vacuum tube fnsed off, so that 
the fused globe having a vacuum inside will absolutely not leak. 

Every vacuum tube through which an electric current imgses, as 
prepared today, does leak; and it leaks because platinum wire 
IS not glass, and there is an air film between ; but that film is bo 
infinitesimally small that probably it would take a hundred 
years before it would leak — ^that is, "before it would become sub- 
ject to the same atmospheric pressure that prevailed around it 

To those who desire to take up that subject, or who have been 
engaged upon it and would like to improve in it. I would say 
that the opportunities it offers are considerable for the de?elo|)- 
ment of incandescent lighting. I would like to call the atteo- 
tion of members of the Convention to particular }x>ints cajiable 
of develojjment, so that they may work out on those lines — such 
lines as 1 myself have selected to follow up. As an exemplifica- 
tion, however, of what an incandescent light is, I have introduced 
this [exhibiting a lamp] at the request of the President. This 
is a lamp I have been at work on for several years jmst, although 
the principle has been applied by nie long before. The lamp as 
you see it here— any lamp would answer the same purpose— con- 
sists of the foUowmg organs : A glass globe evacuated, either 
hermetically sealed by making it a continuous glass globe, or not 
hermetically sealed, and stopping it In this case my lamp 
happens to be stopped with the only material that will not allow 
of admission of the atmosphere into it; that is, as you are well 
aware, platinum. The lump that I have in my hanctis a stopper 
lamp. This stopper is of platituinL And I would like to call 
your uttoution to u very remarkable fact, that enables incandes- 
cent lighting to be possible, which is this, that platinum and 
glass have identically the same co-efficient of expansion. That 
IS, if I heat a platinum wire and a glass rod of the same dimen- 
sions, and notice the dilatation, I will find they have increased 
exactly the same in length and the same in width. You put 
these two substances together, and you have under the applica- 
tions of hcMt the same expansions. And here comes another 
very wonderful thing, for which w^e should be thankful: It is, 
that platinum is a verv pcwr conductor of heat; so is glass. If 
those two substances, liaviug the same co-efficients of expansion, 
expanded in ditfereut times, in ditferent ratios, it would not be 
jKossible to unite them together. It is only because they expand 
m the same ratio that you can apply a surface of platinum to a 
surface of ghiss, and get a perfect stopping for a vacuum. I do 
not know, in the whole rarige,of sciences, where I cun point to 
a fact where so much de|x^nds upon one trifling circumstance. 

The next organ is the incandescing portion of the circuit 
which is enclosed in that vacuum. A little recapitulation here 
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will be necesaary. As stat^^d. Sir Humphrey Davy already used 
carbon for that purpose, Bufc platinum was known, too. All 
the eudiometers that were used for the explosion of gases in 
Tacuo, in the analysis of gases, contained platinum electrodes. 
Then platinum was used as an incandescing conductor. In 
1864 1 ha<J the pleasure, as a student, of making an incandescent 
lamp consisting of eight incandescent lamps grou^ied in one 
fixture. The object of it originally was a purely scientific 
one, though practical in its bearing. It was to make use 
of the incandescence of platinum for the purpose of indicating 
Tariations of movement I applied it to an anemometer, ami I 
have the pleji^ure of My in g that it met with the approval of the 
eminent astronomer, M. LeVerrier, to whom it was shown at the 
astronomical observatory in Paris, Staite found that iridium 
was better than |datinuni in incandescent lamps, for certain 
purposes. Tlien came the i)eriod of carbon taken up by a 
triunivirate of Russian ohysicistg; and also improved very much 
by Mr. Sawyer^ wluj died some years ago; and then further 
developed by Mr. Edison. It is scarcely necessary to say that 
almost any organic substance will furnish a carbon that can be 
used for electric light purfioses — all except those that have 
nitrogen in their composition. It is said that silk may be need . 
for incandescing conductors. Experiments I have made show 
that ailk disinti^grates under it and forms flocculent scales. You 
may change tlie character of it by eliminating the nitrogen, and it 
18 probable tliat that has been done by those who may use it But 
almost all organic substances will furnish a matter for the incan- 
descing part of the electric light circuit. Carbon, as you are 
aware, has wonderful electrical properties. It will permit of the 
passage of currents very easily^ and it is very homogeneous; 
that is, for given lengths it retains its resistance uniformly; but 
there is this one property that must be called to mind^ that by 
increasing increments of heat in the preparation of the carbon 
you can diminish its resistance. A metal huatcd returns to its 
original resistance approximately, though some of them expand 
more than others, anu do not retain their original diameters, but 
with a very small degree 6f variation. You must look to some- 
thing in the chemical nature of carbon for the cause of its 
peculiar action. I have examined the spectrum of carbon incan- 
tle^cing loops up to the point where they have disapjieared under 
the influence of powerful currents ; that is, they have been vola- 
tilized ; and I find that invariably hydrogen is present in the 
spectrum up to the la^t point of separation. As 1 said to 
M. Ihnnas, the greatest authority on the subject of carbon, **I 
do not believe that such a thing as pure carbon exists;*' and he 
replied, ** I have very grave doubts of it.'' But carbon, with 
infinitesimal ly small proportions of hydrogen, may be called 
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cmrboD. Tbe dimmond U probably the purest form of carbon 
tbmt we hftTe; but below the dian^bnd, in tbie scale <^ * 38^ 

I thiiik joa hmj eaj thjU carbon is almost mTari:* led 

with hjdn^e&y and one or more atone of hydrogen will continne 
to go off with ereiy increment of the h^ jom gi?c it, until the 
proportions become oTerwhelminglj carbon and infinitegimally 
njdrogen ; that i9 to say, yott can go on hei^g carbon, and« in 
proportion as the hydrogen is driven off, yon then acquire more 
ana more peculiar ^'aalities in voor carbon. Its redUence dimin- 
ishes. Its den&ity increases. It becomes gray in color. Finally^ 
it reaches a hardness approaching the diamond; and it is not 
improbable that the diamond was prodneed by the elimiuation 
of tbe hydrogen from the carbon by intense' heat All other 
forma of carbon are amorphoos. So much for the carbon fila^ 
ment. The carbon 61ament hag to be maintained in close rela^ 
tion with the rest of the circuit; and Tarions ways have been 
inTented for that Then, as we pnxeed fnrther from the incan- 
descent conductor, we come to those parts by which the lamp 
itself is attached to the main circuit, to the holders, upon whict 
a great deal of inventire ingenuity has been expended As fiir 
as the ^lass globes are eoDcemed/there may be any variation of 
forms in their construction. The? may be pear-shaped or 
globular. Glass lends itself to any shape ;*so that is unessential 
But when we come to tbe vacnona we have gomething that we 
have to look at more particnlarly. A vacuum may be considered 
as representing so many foot pounds of energy expended* To 
produce a vacnnm you have to lift a column of mercury and 
allow it to fiilL It may be interesting to you to know something 
connected with the vacuum. I will entirely eliminate from view 
all the delicate instruments of Crookes, Gassiot, and othera^ 
because they are simply intended for scientific purposes, and we 
will come to the discoVery of Mr. Sprengel. which will enable 
you rajiidly to make as jx-rfect a vacuum as Mr. Crookes made. 
It consists of a simple fall tube of glass, to the upper portion of 
which is connected the object to be exhausted, and also the reser- 
voir of mercury which is allowed to flow into this tube. Those 
are the elements. I have made vacua of one-millionth of an 
atmosphere, and I think you ought not to stop much short of 
that in prochicing your vacuum "for incandescent lamps. Imper- 
fect vacua liave this c|uality of conducting a wave of heat more 
readily; so that if you nave an imjx^rfect vacuum you will 
produce nnich less incandescing of the carbon conductor than 
you other\vigG Mould. And, if you go on adniittinf^ air to your 
vacuum you will find that, with the same expenditure of foot 
pounds, you have an enormous loss in light; and, if you go still 
further, as Grove did more than twentjf yeai'S a^o, and fill your 
globe with other gases, you will find^ if yon tmce, for instance,. 
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hydrogen giis, that it is very difficult to produce any incandes- 
:enc€ of the carbon at all, the hydrogen gas serving to conduct 
way the heat with the greatest rapidity. Yon cannot get your 
ton into incandescence withont an enormous increase of 
energy* Therefore, to return, in order to produce the most 
economical incandescence we must have our vacuum aa perfect 
as possible. Yon are all familiar, I suppose, with the manufac- 
ture of charcoal. You take an organic substance, exclude it 
from the air and heat it; the volatile hydro-carbons pass off, 
and, as you apply your heat more and more you get the desired 
carbon. 

The same thing is carried on with nmch greater refinement in 
the manufacture of carbons for incandescent lamps^ because you 
are dealing with things of great tenuity and fragility. They 
have to be carbon ixed iti certain modes. The carbon I have in 
my hands shows how remarkable is the plasticity of carbon. I 
could write my name in carbon if I wished, and then carbonize 
it, and I would get a diminution in size of the letters, but it 
would retain its form jnst as well as if I were writing it in a 
glass rod* Carbnn when heated is plastic, perfectly plastic, and 
on may form it into knots, but when it is cold it becomes more 
agile,* It is, however, very elastic when cold. It is |x:)ssible 
» insert into a globe a carbon curved into an incomplete circle 
of very much greater diameter than the orifice through which it 
was introduced. After all, incandescent lighting points to the 
use of very long conductors of carbon contained in large globes. 
It would then be very necessary to put that carbon into such a 
shape as to diminish the cost of producing vour vacuum. Of 
course, if you can put a greater length of carbon into the same 
compass it becomes more economical to do so ; hut if, as has been 
invariably the case before, you have straight carbons, you must ' 
correspondingly increase the length of your globe to such an 
extent that I have really seen the matter carried to extremes. 
There is an enormous waste of energy in exhausting those globes. 
If you could have put that carbon into a much smaller area you 
would have diminished the vacuum considerably. I think you i 
will admit that getting the carbons into economical *areas is a I 
very important point to be considered in the manufacture of i 
incandescent lamps. 

As to the attachments of lamps, they are various in their 
ature, and thev are matters of detail upon which I will not 
inter, because all of you gentlemen^ I hope, will look into that 
subject and present the incandescent-lamp using world with nice 
appliances, Ifi closing, gentlemen, 1 will again revert to the 
"act that I hail no intention whatever of speaking on this sub- 
ject; but only through the kindness of the President was I 
induced to do so. [Applause], 
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The P&G&n>EXT: Dr. Dancan, chairman of the com- 
mittee on tests of the life of incandescent lamps, 
instittited by the Franklin Institute, of Philadelphia, 
is present, and we would be glad to hear from him ou 
the subject 

DiL DuNCJLN' : I am utterly unprepared to say any- 
thing about it, and my knowledge on the subject is 
very slight compared with Dr, Moses'. But it is a 
subject in which I took much interest, and I have had 
some opportunities to judge of the life and efBciency 
of the incandescent lamp. I would say, in the first 
place, that the texkdency has been to increase the ten- 
sion, and. therefore, to decrease the size of the con- 
ductors. The cost of incandescent lightings the great 
part of it, is in the conductors necessary to carry the 
very laige currents which have been used with the low- 
tension, and lately a great deal of investigation has 
been made in the direction of increasing the resistance 
of the conductors* How far the incandescent light can 
be developed^ and how much it will interfere with arc 
lighting, of course we cannot telL Within the last two 
or three years some parties have been inventing lamps 
of great power, which it seems possible will still 
further be developed to the extent of taking a good 
part of the street lighting. I do not know how far 
that will go, but there are a good many difficulties in 
incandescent lamps which are very hard to get rid of. 
After a lamp has been used for a long time the globe 
is blackened from the particles of carbon flying against 
it, and that, of course, decreases the efficiency of the 
lamp. Another defect is, as Dr. Mtises said, a change 
in the structure of the carbon after it has run for a 
great many hours. I have examined carbons under a 
powerful microscope, and find that after a short time 
these carbons, made of natural fibre, become crystalline 
in structure, and, finally, after a few more hours, bum 
out. The most successful carbons so far made seem to 
be of fibrous material. Any homogeneous carbon has, 
op to the present, lacked the life element. Carbons 
that have been made of materials that have not 
had this fibrous structure have not lasted very 
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long. But one advantage the incandescent lias at 
present over arc lighting is in the greater pos- 
aible efficiency of the low potential dynamo. In a 
dynamo where the potential is not more than J 50 volts 
the losses are very much less^ and, therefore, the 
efficiency is possibly greater. Yon have a loss due 
to the induction currents in the armature, but it 
is less in the low-tension machine, and there is also 
less possibility of burning out. If you have an arc 
machine made on the Siemens* plan, where the currents 
cross each other, there is always this possibility of 
jarring the insulation when it is run at too great power, 
but with a low-tension machine, of course, there is much 
less possibility of that effect. For that reason, it is 
probably better to have arc machines with the Cramp 
type, and incandescent machines with the Siemens 
type. Tlie latter affords some few advantages for 
mechanica,! construction. But I am really not prepared 
to say anything on the sul>ject. Dr. Moses has so folly 
covered the ground, it seems unnecessary to &ay any 
more* 

Dr. Moses: I hope the gentleman will not cease 
his remarlcs on that ground, because he has had great 
practical experience. 

The President: The Association would be glad to 
hear from the Doctor as fully as he pleases. 

Dr. Duxcan : The work done at the Franklin Insti- 
tute consisted of tests of lamps and of dynamo machines. 
The lamps Tvere tested for efficiency, and were after- 
wards tested for life. Some of them lasted beyond the 
test* The efficiency tests were made with a great deal 
of care. The results hardly came up to the expecta- 
tion of a good many people interested in the incandes- 
cent lamp. Mr. Preece made the statement when he 
was last here, that they had lamps in England that 
would give a candle power for an expenditure of two 
and a-half volts, and yet have very long life. But we 
found generally that lamps with the greatest efficiency 
lasted the shortast time. Lamps of long life run Into 
comparatively low tension. Lamps of low efficiency 
usually have long life. There were two lamps which 
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were very irregular. They seemed to be in the experi- 
mental stage- They were very efficient, and one of 
them had very long life, but there were a good many 
evidences during the tests that it was in a transition 
state. People are always making changes in the 
treating of carbons, and in the arrangements of details. 
In most of the later lamps the carbons are very heavily 
treated by a hydro-carbon, in one make of lamps we 
tested, this seemed to be the case. The makers would 
not tell the process. The result of the test to some 
extent was unsatisfactory ; that is, the test was not 
long enough to put out all the lamps. The lamps were 
all put in at about the same potential, so we could not, 
under the provisions of the code, judge of the variation 
of the light. As for the tests of dynamos, made after 
the lamp tests, the only two systems were the Edison 
and the Weston. They both are built on about the 
same principle, and both were beautifully finished 
mechanically. In one machine^ — a 400 Ampere, weigh* 
ing about four tons— the armature would go around 
half a dozen times after starting it. These machines 
gave a very high efficiency, and showed an almost entire 
absence of self-induction. There was a very small loss 
due to the pole pieces, and another due to sell-induc- 
tion. But the machines ran with no sparking at all. 
We ran them for about ten hours on a full load; audit 
took at least ten hours to heat them, and sometimes 
they would continue during the experiment, lasting 
about five or six hours. But the efficiency on the 
different loads varied a good deal. It seemed that the 
loss in horse-power was about constant. Of course, 
that was a greater percentage of the total power, and 
the efficiency fell with the small load. But the poten- 
tial being constant, and the revolutions being the same, 
the induced currents in the armature and the friction 
would be tlie same, and there would be only a differ- 
ence of self-induction which made the loss constant. 
But I would say, in arc lighting machines there would 
be this advantage of having the self-induction very 
great. In order to get a high tension you must, of 
course, have a number of windings, and in whatever 
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you arrange them you have this effect of self- 
induction. For that ri^ason, one would suppose the 
incandescent machine would be preferable. There were 
some criticisms on the tests about the friction of the 
armature being very small, but we did not see them 
until a day or two ago. The machines were coupled 
directly to the dynamo-meter, and in that way all the 
weight was taken off the bearings, and, at the same 
time, the oil was allowed to get all around. There 
was a pulley on the dynamo-meter w^hich -weighed 
about lUO pounds, the friction of which, obtained after 
each test, was over a horse-power; while the friction of 
the dynamo-meter — the armature weighing, perhaps, 
1,500 pounds — was only about four-tenths of a horse- 
power, due to the fact, of course, that the pulley was 
pulled up against the bearing, which caused this heavy 
pressure on it, and prevented the oil from getting in 
lere ; while, with the armature running with this 
iniversal coupling, the oil could get all around it. I 
think that is about all I can say about tests. 

Dk. Moses i Any one in this Convention who has done 
work that has value is supposed to offer it here, and 
if Dr. Duncan will allow me to put some questions to 
him that I know he can answer, it may assist that 
general object. I will call the attention of the Presi- 

Ldent and the Convention to the fact that I have re- . 

3ived a letter from the firm of Woodhouse & Ra%vson^ 
an English firm of some celebrity in the manufacture- 
of incandescent lamps* in which they have taken ex- 
ception to certain experiments made at the Franklin 
Institute, and I would like to have the gentleman take 
occasion here in some way to formulate his remarks, aa ^ 
as to show the impartiality of those proceedings. The 
Arm say that their lamps were run at a very much 
higher potential than they were intended to bear* 
Now, as they have furnished certain figures in connec- 
tion with their complaint, I would like to know, in 
justification of the action of the Franklin Institute^ 
what was exactly the nature of the tests with regard 
to those lamps. 

Dr. DrxcAN: The first lamps of Woodliouse & 
, Eawson tliat were put into our hands were marked 65 



TOlts, and we tested them at that potential. Afterward 
another lot of lamps was sent by Mr. Preece to the 
Edison Company, from whom they were sent to the 
committee. They were marked 55 volts, but that mark 
was cancelled and 50 volts put there. The lamps were 
claimed to be 20-power lamps. We tested them, and 
they ^ave only twelve candles, and the efficiency, I 
think, was one candle to four and a-half volts. It was 
very evident that the lamps were not intended to run 
at 50 volts. This efficiency of one candle to four and 
a-half volts was such as we did not care to publish, 
because it reflected on incandescent lighting in every 
way; so we thought It better to put them in at what 
we knew was the candle-power they were intended for» 
and try them at that. We considered the matter, and 
put them in at 55 volts, and the committee did not 
publish the efficiency tests which were made at 
50 volts. The matter, I think, was explained by the 
Treasurer of the Franklin Institute in one of the 
electrical impers— I think The Electrical World, 

Mr. Martin: I would like to state that The Elec- 
trical World two weeks ago published a letter 
from the treasurer of the Franklin Institute, which 
was also published in the Journal of the Franklin 
Institute* for the current month, meeting all those 
points raised by Messrs. Woodhouse & Rawson, and 
answering their letter in a way which, I think, will 
give them some little satisfaction, but I do not think 
it is likely their feelings will be altogether smoothed 
over* 

Mr. Uptox : It seems to me that almost every one 
who came out behind in those tests is kicking. Now, 
I would like to know what lamp did show the most 
efficiency and lasted the greatest number of hours? 

Dr. Duncan : The lamp that showed the most effi- 
ciency did not last the greatest number of hours. The 
lamp that lasted the greatest number of hours had the 
least efficiency. The life of the Edison lamp was very 
satisfactory, but the efficiency was very small. There 
were two or tliree lamps that came out very well. I do 
not like to bring out instances, but if you ask for them 
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rflLgive them. The Weston lamps did not come out 
welL Mr. Weston says< there was a mistake, and we 
were going to test some more, but he did not send 
them in time for the test. The Hoyt lamp, of Bos- 
ton, came out very well* The resistance was very 
remarkable. With the same potential the candle 
power ran up very fast for the first three or four days, 
and afterwards ran down ; and, on the whole, they were 
quite satisfactory, altliough irregular. In fact, all the 
lamps came out pretty welL But in an article I saw 
this morning, by Mr. Herring, in some electrical paper, 
he compared the different kinds of lamps and made a 
table. I have not tabulated the results at all, and so I 
cannot speak as to its correctness. But no lamp showed 
both great efficiency and long life. They seemed to 
part there. 

Dr. Moseb : As that is probably one of the most in- 
teresting features of incandescent lighting, I would 
like to emphasize to the Convention that those things 
are somewhat in the control of the manufacturer* As 
we heard yesterday, in the discussion on steam engines, 
there are some cases where it is better to use high or 
low pressure, fast or slow-running engines, according to 
the circumstances. The first thing to be considered is 
that the manufacturer goes in for the object of making 
money » and the one wlio produces a lamp with the 
greatest efficiency and the greatest life does not always 
make the most money. His lamps have to burn out, 
or his business would have to stop. Now, lamp manu- 
facturjBrs can make them, in some respects, a great deal 
better than they do; and when the time comes that 
people will pay a hundred dollars apiece for lamps 
that last forever, then will we have lamps of perfect 
efficiency and economy, 

Mr. Uiton: The profit seems to be then on the 
renewal. The report of the Franklin Institute seems 
to be like those country fairs, where they do not want 
to hurt anybody's feelings, and so they give everybody 
a brass medal. 

Dr. DiTNCAN : The Franklin Institute did not make 
any remarks about tests. They simply made the tests, 
id let the parties do what they chose. 
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Prof. Bowlaad was requested by the President to 
make some remarks to the Convention. 

Pkof. Rowland: I have just arrived, and have not 
quite caught the drift of the discussion. I may say, 
however, that I have always been interested in the 
subject of electric lighting, 1 remember that, when a 
student in Troy, I used to read about that old Wild 
machinei which was the first of the modem machines, 
and at that time I constructed an armature which, 
perhaps, some of you saw at the Philadelphia Exhibi- 
tion. I was too young then to have it appreciated by 
my friends, or probably I would have had it patented, 
and it would, perhaps, have been adding to my funds 
at this time. But my friends thought it was one of the 
little toys of my youth, so they let it go. However, I 
am very well content to be as I am, and to come down 
here and listen to this discussion. Although I am in the 
line of theoretical science, I always take a great interest 
in this subject. When this question of electric lighting 
came up I made the first measurements of the effi- 
ciency of the incandescent lamp. But the subject has 
got quite beyond me now, and I do not come down 
here to discuss it at all. I merely come here as a 
learner, I will be most happy to see any of the gen- 
tlemen at the Johns Hopkins University. Although 
our new laboratory is in process of construction, I shall 
be happy to show them anything we have there at the 
present time* I suppose that the apparatus which 
would principally interest the Association is that made 
at the Johns Hopkins University some years ago for 
the determination of the ohm. I may say, that part of it 
is at Clifton, and part in the city, so that it is scarcely 
worth looking at at the present time; but I will be 
happy to show the remains to any of you, and do any- 
thing I c^n for the Association. I am sorry I was 
prevented by engagements at the University from being 
here at the flrgt meeting. 

Mr. Robinson : [The speaker put a question to Dr. 
Moses, illustrating it by referring to a lamp, which the 
reporter could not hear.] 

Dr. Moses : That has no effect whatever. In fact, you 
may reverse the poles a thousand times a second without 
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producing any very great disintegration on that account. 

You can use alternating currents on these lamps, as 
Mr* Siemens has done. Whether a current flows 
through the conductor in one direction or the other, 
there is no appreciable difference that can be observed 
in the conductor. The crystallization, or the arrange- 
ment of fibres, does not set in a particular way, that 
we know of, under the current, so that it would not be 
essentially affected by a current running in alternating 
directions; that is to say, that the results would be 
absolutely the same whether the current came in on 
the positive or on the negative pole. 

Mr, Kobinson: And then one other thing I would 
like to ask. I have an Edison lamp, the holder being 
entirely covered with insulating material* In that 
lamp there was a large teaspoonful of water. I placed 
the lamp in this position [illustrating] for a monthp 
The water was still in there. I turned it in this way 
[illustrating]. The water was still in there, I put it 
in a circuit, and got the small arc that we always get 
from a broken carbon. The water is still in that 
lamp. 

Dr. Moses : Under what conditions did the lamp 
burn? 

Mb. Robinsox: The lamp was hung directly from 
the roof. It is not known that there was any water 
put in the lamp* I have no means of weighing it, or 
I should certainly have done so. But from a mark, by 
holding it up perfectly level, I can see that the water 
is diminishing. Now, what is the cause of that ? If 
it would be of any use to you to test it, I will send the 
lamp. 

Dr. Moses: That is very kind, but I think it can 
easily be explained without putting you to the trouble, 
and as easily as the way in which the apple got into 
the dumpling was explained to George III. All the 
outer connections of the Edison lamp are open. Mois- 
ture was absorbed by the plaster in such quantity that 
it became saturated. The water dropped upon the 
heated portion of glass that carried the incandescent 
conductor, cracked it, and finally leaked through the 
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Mk. Hk:ket : I tUnk that it is often possible to make 
a lamp with an a^Mt^^ttly perfect Taeumn, and yet 
tiMniBay be a small czai^ araood tke platinum which 
does not Aow itsdf vntil some tiiae after the lamp 
has beat made* I had four or fire lamps which, after 
beb^ aealed in the sockets^ I fomid had water on tha^l 
insidey wUeh coold haTe come there only through the^ 
plaster of Pans. One thing more I shoold like to men- ^^ 
tion, and that is the shrinking of carbons. Have yoa 
erer noticed the difference in the reastance of carbons 
rhen at different tempentnrea? I haye fonnd that h 
a carbon of seren or eight thousand ohms with | 
hydKHcarbon at a very high temperature, it will bum 
at 150Tolts. If I do not roast my carbon to such a 
high state of incandescence it will still give the same 
leatetance, but require only 100 volts to bring it to the 
same candle i)ower. Upon examining the carbons with 
a microscope, I find that one is very hard ; the other 
is very much thicker, and yet gives the same resistance , 
as if the two were the same, the electro-motive force! 
required being entirely different. 

Br, M08E8 : The reason of that is that when you arel 
treating a carbon with a hydro-carbon gas you do not 
know exactly what you are treating it with, unless you 
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know exactly the temperature of the gas while it is 
passing in contact with the incandescent carbon. You 
are aware that all hydro-carbons are of defmita 
composition, and have different proportions of carbon 
and hydrogen in tliem. The higher the temperature to 
which tlie hydro-carbon is submitted the more carbon 
remains behind. Those who are acquainted with 
petroleum manufacture are aware that there is a 
residuum left after distillation, and you may carry that 
thing, as I mentioned to M. Dumat^, to an extreme, to a 
point where the carbon filament will not stand any 
more heat; that is, to a temperature where an ordinary 
incandescent lamj), intended to give 16 candles, will 
come up to 150 or 200 candle power, and then there is 
,.a disruption of the carbon, 1 am safe, I think, in 
' assuming that there is no carbon^ with the exception, 
perhaps, of the diamond, that does not contain hydro- 
gen in it. Now, as you heat your gas you are driving 
off more and more volatile properties, so that you 
gradually reach a point where there is a great deal 
more carbon in the gas than there is hydrogen. The 
highly-heated gases I speak of deposit a more dense 
carbon on that account. 

Mr. SMrnn I would like to ask Dr. Moses whether 
the life of an incandescent lamp run on an arc circuit 
from a high potential, is necessarily shorter than the 
light of one run from an incandescent machine; and if 
so, why? 

Du, Moses; Incandescent lamps to be run success- 
fully should be run at uniform potentials, A lamp 
can only bear a certain amount of current. lM>r that 
it is calculated, and, at that it should be invariably 
run. If a man has regular liabits, goes to bed at nine, 
gets up at seven, and does not have any moral, relig- 
ious or political troubles, he will live a very long time; 
so with an incandescent lamp. If you observe incan- 
descent lamps on arc light circuits you will find them 
occasionally running at a much higher electro-motive 
force than tliey ought to run* The very subject just 
debated, of the deposition of carbon at high tempera- 
tures, can be brouglit to apply here. You heat the 



carbon to a much higher temperature than it is 
intended to bear, to a point at which it loses some of 
its hydro-carbon substance. Then it becomes less in 
resistance. There is more current passes at that point, 
and in tliat way you disintegrate the lamp and destroy 
it. If you can afford to have an apparatus such as that 
seen last evening in the President's rooms, which is an 
arrangement of incandescent lamps on an arc light cir- 
cuit, by throwing in corresponding resistance in case 
of the destruction of one of those lamps, you can com- 
pensate for it, and keep the remaining lamps at a 
constant electro-motive force. In that way it is pos- 
sible to run incandescent lamps in arc light circuits* 
I would like to call the attention of the members to 
that apparatus up-stairs. It is made by an ingenious 
young man, Mr. Brown, and has some meritorious 
points about it. 

Mr. Smith: My difficulty is this: I am running in- 
candescent lights un an arc light circuit. They are 
controlled by a Brush automatic cut-off, which is very 
efficient, so far as it goes. The current is so steady 
that you cannot see by the eye that there is any differ- 
ence in the lamps. What I want to know is this: Is 
there something in the nature of the high potential 
current which destroys the lamp sooner than in the 
low potential current. I think that the objection you 
raise is easily understood, but in our case it does not 
apply, because the lamp does not flicker. If one 
breaks, the cut-off goes into operation, I cannot see 
anything else in it so far as the nature of the unsteadi- 
ness of the current is concerned. There must be some- 
thing more besides that. 

Dr. Moses: I presume that is due to the fact that 
there is a greater pitch to the electrical wave, if I may 
be permitted to use that expression. If you are using 
a current of high electro-motive force your carbons 
become highly incandescent^ and there are variations 
imperceptible to the eye. But, that those changes take 
place, I think is theoretically quite possible. The 
carbon is in a plastic condition, and is heated to an 
enormously high temperature. It is in vacuo j con- 
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jiitly the radiationis are not *sa rapid, and any 
langes of the kind, I think, would not be so very 
Fserious, because tlie temperature of the carbons would 
not change i-apidly enougli during the intervali^ in 
tliose operations to bring about a disintegrating effect. 
It is a curious phenomenon. It takes time, however, 
to discuss it. Is it your experience that those lamps 
do not last as long as those that run on lower potential 
machines? 

Mr. SMfTH : Yes, sir. My experience in incandescent 
lighting on arc light circnits Ims not been a profitable 
one. In one case we burned out fourteen lamps at a 
dollar apiece in one months where our income from 
those lamps was six dollars a montli. 

Pr* Mosf^s: At the last meeting I called attention to 
the fact that I did not think that up to tluit time there 
had been a sufficient advance made to induce people to 
introduce incaudescent lights on arc light circuits. I 
deprecated it because the arc had not been sufficiently 
studied in connection with incandescent iiarts of the 
circuit. You are dealing with very high potential cur- 
rents, and you are using very delicate bridges to carry 
them ; and why shonld you charge the whole of your 
variable current through those small bridges if you can 
get light economically in any otlier way? I tliink it 
injures both the arc and the incandescent light business 
to do it. Anything that prevents the light from being 
constant is doing an injury to our electric light inter- 
ests, A very slight sliock can paralyze an incandescent 
light. You should not take so delicate a piece of 
apparatus as that and put it on a current of such 
enormous proportions, unless you have a perfect regu- 
lating machine to control it* 

The Puesiuext : Mr. 8wift, of the Brush Electric 
Light Company of Cleveland, is present, and I think 
that company is the one which inaugurated the system 
of putting incandescent and arc lights on the same 
circuit. Perliaps lie can answer the gentleman's ques- 
tion. Mr. Smith, of Jamestown, N, Y,, asks for reasons 
why incandescent lamps on an arc circuit burn out far 
more rapidly than tliose on a circuit run from an 




incandescent machine. He also makes tlie statement 
that in one case where tlie income was six dollars a 
month he homed out fourteen lami)6 at a dollar apiece ; 
and so he thinks that there mnst l>e something rad- 
icall^r wron^ which may possibly be remedied. 

Mr. Swift : The company that I am connected with 
does not furnish the lamps. I must refer yon to the 
Swan Lamp Manufacturing Company. 

Mr. De Camp: I wish I could get out of my scrapes 
as easily as that. 

The President: That is tme» and sounds very well 

* the gentlemen present who are not of the subordinate 
npompanies of the Brush. The officers of the Swan are 
the officers of the Bmsh Company. The Swan is in the 
Brush manufactory. The difference between the Brush 
and Swan Company in Cleveland, according to my 
observation, is a partition of pine boards an inch thick. 

Mb. Swiff: In reference to what you state, I will say 
that the main point is that it lacks the elements of 
truth. The officers of the Brush Company and the Swan 
are not the same. Mr. Stockley; who was manager of 
the Brush Company, Is not even a director of the Swan, 
and I am not even a director or a stockholder of the 
Swan, so I cannot be expected to answer the question. 

The President : I only want to add here that all the 
orders that go from our company for Swan lamps go to 
Mr. Swift. 

Mn, Ralph W. Pope: Can the Brush Company get 
any other kind of lamps than the Swan lamps ? 

The President: No, sir; you must always apply to 
the home company. 

Mr. Swift: If you send the order to the Brush Com 
pany they will receive it as a matter of courtesy to 
you and turn it over to the Swan Company. 

Mr. Smith: I think I ought to say that the lamps 
vary greatly in quality. Some of the first lamps we 
got lasted much longer. I do not think it is due to 
inequality of the action of the machine. I should say 
in fairness to Mr. Swift, that there is no fault to 
find in the current of the machine. The cushioninj 
arrangement of the machine certainly does keep the 
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current steady. If it lags a little in action the man 
assists it. ^ 

Dii. MosE-s: I would like to mention to the gentle- 
man tliat, a«xording to the highest authority (Professor 
Helmlioltz), the eye is a very imperfect instrument; 
and, in the second place, if you wish to see how quiet 
and calm the effects of a disrupted current may appear 
to be to the eye, take a(ieisler tulie and you will see striae 
absolutely motionless, and yet we know that tlie cur- 
rent is being disrupted liundreds of times a second; so 
that the eye is not an instrnment to be used as a 
photometer. 

Mr. Smith : Is not the ampere meter reliable? 

Dr. 'Moses: Not at all. It cannot begin to register 
those variations of current* Tlie inertia of the needle 
is such that it may be acted up^m a hundred times 
before it will move once. 

Mr. Smith : The ampere meter that I have is a very 
crude affair, but the needle is in a state of tremor all 
the time. 

Dr. Moses : I am quite sure that we couhl receive 
considerable instruction and delectation from Professor 
Rowland on this very subject, if lie would give the Con- 
vention some accoimt of tlie methods he employs for 
registering variations in currents. In the course of his 
very extensive theoretical investigations he must have 
used the most delicate apparatus for it. 

The President: I would like to ask Dr. Moses and 
Prof. Rowland whether they agree with tlie statements 
made by Dr. Dtmf^au, that all lamps come under one 
rule^namely, that a lamp by Avhatever it is increased 
in efficiency is diminished iu light? ^ 

Prof. Rowland: I did not hear the question. 

The President: Dr. Duncan makes the statement 
that where a high efficiency is attained it is at the 
expense of the life of the lamp. 

Prof. Rowland: The theoretical efficiency of a lamp 
depends only on the temperature. It makes no differ- 
ence what tlie shape of the carbon is or anj^thing of 
that sort. It merely depends on the temperature to 
which the lamp is heated. For instance, you can very 



rmd{l]r« from the distribotfoa of liaai in the aohur 
speetrain^ determine what the efficienrjr of a lamp 
healed to the tempenUiire of the sun would be. I 
have done that, I have not the fignres here now. 
I calrulated it at one time and it came out a very high 
efficiency, indeed; because when the current pa^es 
thr*>agh the carbon the heat is generated in proportiou 
to the energy of the current. That heat is radiated 
in the form of both light and radiant heat, and the 
greater the proportion of light the more efficient 
the lamp. Therefore, the higher the temperature, the 
more efficient the lamp; and, so far as that goes, it 
makes no difference whatever with regard to the kind 
of lamp; it only depends on the temperature of the 
carbon. At the same time, it is possible with some | 
other sabetances besides carbon to radiate more light 
in profiortion to the heat. I cannot say but that by 
coating the carbon of the incandescent lamp with soma i 
substance— I would not be able to smuggest what it 
should be-— it may be found by experiment that the 
efficiency of the lamp would be increased. I know of 
no such substance* I do not know any substance 
which becomes red hot sooner than another t^ubstance. 
In ordinary physics it is stated they all become red hot 
at the same time. If that is so, it is to be supposed 
that the proportion of radiant light and heat would be 
about the same, and the efficiency of the lamp would 
only depend on the temperature* But I think very 
likely you might find some substances which, by coal- | 
ing the carbon with them, you might get more light. 

Mn. Upton : I am not an electrician, I am glad 1 
am not. But I liad a little experience in Washington 
looking at these things* I have yet to find any success 
financially in any incandescent lights running off arc 
liglit circuits* I talked with both the Brush and 
Thomson-Houston people. The latter are now getting 
out an independent machine to run at low potentiaL 
1 think the luiiverHal opinion tlirough New England is I 
that HicandeHcent lights off arc light circuits are a' 
fail 11 re. 

Dn* Moses: It has been suggested to me that this 
question we are considering is largely a commercial 
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one. The Professor has kindly iiudertakeu to look at 
it from the theoretical standpoint that underlies it all. 
Yet, at the same time, it sseema to me, he assumes that 
he is using a perfectly homogeneous conductor; but we 
know practically that all the different materials used 
in the manufacture of incandescent light carbons vary 
in their tensile strength, and in the diameter of the 
fibres of which they are composed, all of whicli are 
things that concern the economy of the lamp from a 
commercial i)oint of view. So, if he would allow me 
to supplement what he has said -by an illustration, I 
think his remarks Avill enter as deeply as they ought 
to enter into the minds of members of the Conven- 
tion. If you obtain a bamboo fibre— the substance of 
which Edison maken his lamps— and examine a cross 
section of it under the microscope, you will find that 
it has, say, ten fibres. In the manufacture of the 
incandescent lamp one Is liable to divide the fibres, 
because they are not parallel. Now, if in the process 
of dividing those fibres, yon cut some of them, 
you discover that the resistauce of that par- 
ticular lamp varies from the normaL It is very 
reasonable, too. Just imagine the fibres to be ten 
wires joined together. In the process of shearing you 
may cut one of those wires, and you have only nine 
little wires left ; and so on. When, in order to increase 
the cnmmercial efiiciency of thelami>, you have brought 
the fibre down to still smaller dimensions, you may 
liave there only five or six wires to conduct the cur- 
rent. You have diminished it by one-half, to be sure, 
but you may have also unavoidably cut one of the 
remaining fibres. That relation, in the first case, is as 
one to ten; in the second case, as one to five; so that 
mechanical difficulties have to be overcome when you 
are increasing the efiiciency of the hxmp by diminish- 
ing the diameter of the conductor. I simply say this 
to explain Prt>t Rowland's remarks, so that they may 
not lead us to think it is simply a question of temper- 
ature, lie is iierfectly correct in what lie says when 
he assumes a perfectly homogeneous conductor. 

Prof. KowLAND: 1 was not speaking witli regard to 
r the life of tlie lamp. I was speaking with respect to 



the ammint of lig^ht we are getting from a certain 
ai ">t electniml energy, and my remarks were per- 

fet--., j3.act with regard to that. Of course, the que?*- 
tion with practical men is to find an element that will 
stand the highest temperature for the longest time. 
That will be the solution of the problem. 

The President; That is the question I asked. By 
as much as you add to the efficiency of the lamp you 
decrease the duration. 

Prof. Uovvlaxd: That would naturally be so ; because 
if the efficiency i3 higher the higher the temperature, 
and, of course, the carbons will not stand it. It stands 
a low temperature very well ; and the higher the tem- 
perature the less it will stand; so that in all cases the 
higher the efficiency the less time the lamp will last 
At the same time, of course, one cannot say that a 
paper carbon would last longer or shorter than a bamboo 
carbon. I suppose it is a question of experiment which 
of those carbons would last the longer, 1 think that 
the true method would be to test with a lamp, so a^to 
find out which had the most efficiency and hasted the 
longest; because if they have the same efficiency, they 
have practically^ the same temperature. That would 
give you the lamp which is the best commercially, 

Mr. Ridlon: I would like to ask the gentleman one 
question, I have noticed that some incandescent lamps 
go out instantly when tlie carbon is destroyed; in 
others the lamp is blackened up. Is one kind of carbon 
more apt to do that than another? 

Prof. Rowland : I think that it would depend very 
decidedly on the kind of carbon. Carbon varies so 
much from tlie soft charcoal down to the diamond, 
that it would depend upon the degree of hardness, 
or, possibly, the amount of gas that remains in the 
globe. That evidently plays a very important paxt In 
the life of a lamp. 

JIr. Ridlox : I have noticed in an Edison lamp par- 
ticularly that it blackens op for some time before the 
^ carbon is destroyed. 

H Prof. Rowla^id: That, I understand, is one of the 
H practical disadvantages of all these lamps. It may 
^B possibly be gotten rid of at some time. 
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Mil- Keuii : I am not ta li^lit-maker or an electrician ; 
but there is soniethiog that has come up here that is 
very interesting to ine. As I understand it, it is stated 
that tlie life of an incandescent lamp, ijrovided the 
carbon is homogeneous, is chiefly proportioned to its 
temperature. 

Pkof. RtnvLAND: Well, I suppoj^e that the tempera- 
ture of tlie fibre would not be the same everywhere if 
it was not homogeneous. 

Mr. Kerr: The point I wisli to make is simply this: 
If, as we go on increasing our temp em to res in carbon, 
we find we are getting a shorter durability of this 
carbon, suppose we increase it 2,000 degrees, does that 
establisli tlie law that if we increase it to ti,i)OU degrees 
it would be still less durable? I wish to state a fact 
concerning the process of steel manufacture. In the 
casting of steel ingots it is iieceHsary to use white hot 
charcoal to prevent the sinking of the ingot. Char- 
coal heated to absolute wliiteness is put into a graphite 
crucible and hermetically sealed, and Avhen that is 
heated you can kick tlie cover otf and turn it over like 
w^hite bot sand. Now, I was at a steel manufactory one 
day when there had just been an accident. They had 
turned a graphite crucible and knocked off the cover, 
injuring two men. Tiie carbon in tlie crucible seemed 
to go out instantly. It was heated to 1,200 or 1,500 
degrees. That is about a good redness, I believe. 
Incrtjased to 3,000 degrees, the carbon will not ignite 
witli air* Now, it is not fair to assume that carbon 
heated to an enormous temperature is necessarily more 
combustible; because there is the case where the 
softest carbon we have at a very high temperature 
does not combine with air. Consequently^ I will not 
admit that the life of a lamp is decreased by raising 
the temperature beyond a certain point. The proba- 
bility is, that we have another outgrowth of carbon at 
that point. 

PiiOF. Kovvlaxd: I would like to inquire how he got 
the carbon to that temperature. I supi)osed that heat 
13 generally produced by the burning of carbon, or, 
perhaps, of gas. 




Me. K£kb: Yon slinpljr wish to know how we get 
the oLTboD heated. In the steel f uraaee it is simply 
put in a gi&phite cmflble ; I am not saying anything 
definite about temp>eratnres ; I am only assuming 
o^lala temperatoie^. It Is white heat, however, and, 
as I nndeistand it, that i^ Bhoui 2,5l»0 degrees. 

PaoF. Rowi^vxD : I do not suppose that is a point in 
elertric li^rhting, t^ecaose it id a fact, I understand, that 
the higher the wires are heated the less time they last. 
I suppose it is an accepted fact in electric lighting, that 
the higher the temperature of the carbon the less time 
the lamp will last. 

The Pri»ide2st: I tlrink this is what Mr. Kerr isl 
driving at. Mr. Kerr means to say that when the 
pulverized charcoal is brought to a red heat, and th© | 
crucible opened, the carbon passes off in the dust* 

Mr. Kerr: It just ignites with the air. 

The PREsmEXT : Just goes off the same as a filament 
in a lamp* Xow« when a greater heat has been reached, 
instead of it passing away, you can take a spoon and 
handle it, and no perceptible change will take place. 
The inference is drawn that it may be a mistake that I 
it IS the extreme heat which produces the greater 
efficiency of the lamp. 

Mb. Kerr: Yes, sir; that is it exactly. 

Dr. Duncan ; I said that with the lamps we tested^ ' 
those of the greatest efficiency Imd the shortest life ; i 
but if that were generally true, then there would be an | 
end to improvements in incandescent lights, because 
you would have to sacrifice one or the other. AVith 
the same lamp, the life depends entirely on the current . 
used; and the light increases very rapidly as you' 
increase the current. As far as different kinds of 
carbon go, if you increase their temperature they have i 
to go through the form when they become crystalline:! 
and at that point they will give way. 

Mn. Woodbury; In regard to the difference of the 
structure of carbon at very high temperatures, Mr* 
Edison made some investigations by putting a screen j 
in the middle of the horseshoe of the Edison lamp,] 
Where the current was running through the filamentJ 
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noted the deflections of a galvanometer, showings 
the elifference of an electrical connection between one 
of the wires to the lamp and the wire fronn the 
platinum screen in tlie middle of the hiinp. He then 
increased the current with increments, until the lamp 
got up to somethin^^ like Bu-candle power, wlien the 
deflection diminislied, seeming to be a reversed con- 
dition. Mr. Edison, at the time of showing it to me, 
advanced the hypotltesis, that it was quite probably 
due to the fact of the carbon changing in that tem- 
perature from an electro-positive to an electro-negative 
substance. In regard to the question of the plastic 
state of the carbon in the crucible, is it possible it was , 
lieated up beyond tlie j^oint of temperature of dis- 
sociation? Was it heated by a gas flame containing a] 
great deal of hydrogen, and, therefore, hotter than the 
carbon? 

Mr. Keuii: If you stop tlie carbon during this process 
of heating at any time before it gets to a certain tem- 
perature, which I will call 2,000 degrees, no one 
particle seems to wait for another. But when you 
have it all heated and then cool it down, it will cool 
down past that point and not make any fuss about it at 
alh There is this, however, to be noticed in that 
white hot carbon ; As you look at it in the crucible, 
every little while one small particle will ignite* and 
you will see a spark that will go about twelve inches. 
Wait a little longer* and you Avill see a slight flickering 
from the top, as if something else than carbon was 
being consumed. But the body of it is all there. 

Dr. ^Ioses: This is an exceedingly interesting dis- 
, cussion, because, in a collateral waj^, is demonstrated 
the fact, that if carbon be heated it diminix'^hes in pro- 
portion to the heat according to a regular increment. 
The ordinary carbons, such are used in incandescent 
lamps, shrink about one-third of their lengtlK Now, it 
may be that you have discovered in another way, and 
in that way explained, a fact that we have observed in 
the manufacture of incandescent lights. When car- 
bons have been lieated in a lamp to an exceedingly 
high temperature, the lamp is broken ; and if the 
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carbon be ignited in air in a gas flame, you will find 
tliat il takes a mach longer time for that carbon to 
eousmne than it would have done before. This, I 
think, explains the phenomenon referred to by Mr, 
Kerr. While carbtin is in an organic condition* natu- 
rally the particles of carbon are very far apart. The 
cell walls are separated a relatively considerable dis- 
tance, but by the contraction of the carbon in the act 
of making the carbon for the lamp, the carbon draws 
together^ the cell walls getting more and more approxi- 
mated. This hypothesis may account for the capacity 
of carbon to absorb gases, ceasing as the particles get 
closer to each other. You know that carbon will 
absorb many times its bulk of different gases. Of I 
ammonia ga^, I think it will absorb forty times its bulk. 
This quality of carbon is observed in the manufacture 
of incandescent lamps during the process of evacuation. 
It is not impossible that in the last high heats of the^ 
manufacture, you have so approximated the ultimate HI 
molecules of carbon that gases will no longer be ^^ 
absorbed. Under this process it maj^ liave become a 
molten mass. 

Prof, Rowland: Mr. President, when I s^poke first I 
I did not exactly understand the experiitieiit, but I 
understand it now^ I think. I am not a chemist, but 
I believe there are three forms of carbon— the ordinary _ 
charcoal form, the graphite form, and the diamond;^ 
and when one heat« the ordinary carbon at ordinary 
temperature, it is different from other elements in its 
specific heat. Hut when it is heated up to a very high 
temperature, it commences more and more to obey ^ 
that law; and, therefore, there is a very marked H 
change at that high temperature in the carbon. I do ~ 
not know what bearing this has on the life of a lamp, 
because I do not know which form of carbon would last| 
the longest; but still it must have some bearing. 

Ma. Smith ; I would not like my experience to deter 
any members of the Association from trying incan- 
descent lighting on arc circuits. I believe it is an ex- 
ception, and I believe it is caused by a bad lot of 
lamps. I believe that that system of lighting can he 
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made commercially profitable. The quality of the 
light is there. It is Just as good a^ an incandet^cent 
light from an incandescent machine* 1 believe the 
laiup-makers will soon get a lamp which will stand the 
current, A gentleman tells me he has 150 lamps 
working on that system, and that tli^y are working 
very well. So, do not go away with tha idea that it 
cannot be done. 

Mr. De Camp: I think that this question of incan- 
descent lighting on arc circuits is one of the crazes we 
must submit to* It is new ; and no electric lighting 
conapany can speak, except from a very short experi- 
ence. It is a sad one from all that I hear of it. It is 
so with me. It results in this : that it is going to maka | 
a very lively business for the lamp manufacturers* 
The gentleman i*aises a question as to the breakage. I 
wanted tn a^^k Dr, Moses (but I did not care to interrupt 
him) what would be the difference in the potential of 
an arc machine by increasing the revolution, say, three, 
four or five in the armatnres; or what would be the 
effect of an increase of, say, ten volts on a group of 
lamps on a circuit, so far as potential is concerned? 
We group our lamps according to the current of our 
machines. We do know that in a group, say, of 
seven — — - 

The President: One moment, Mr, De Cfunp. To 
make that plain, the machine which Mr, De Camp uses 
is the 26-inch armature new type of Brush machine, 
and upon that armature an increase in the number of 
revolutions operates to produce a much more marked 
result tlian in one of a smaller diameter. 

Mr. De Camp: If we have one lamp out of a 
group of seven that goes out from any cause, the 
others brighten up away beyond their normal condi* 
tion and we must get something in as quickly as 
jiossible to take the place of the exhausted lamp. 
That is easily done on account of the comparatively 
perfect opemtion of the cut-out that we use. But if 
we strike off two or three of them the rest will go out 
instantaneously. Now this is, no doubt, due to the 
fact that we are driving through the remaining lamp»] 



the full force of our current, I do not think that any- 
body can question that. It is easily demonstrated on 
our circuits. But to run a dynamo machine for a 
number of hours without having a change of, say, 
twenty volts, in its electro-motive force, by the in- 
creased or decrejLsed speed of your engine — now I would 
like to know what difference twenty volts above the 
normal condition of tlie machine would make on that 
series of lamps ?— Do I make myself clear ? 

Prof. Moses: You will have to eliminate a great 
many factors in that problem in order to give an 
approximative answer. You must entirely eliminate 
the internal resistance of the machine and the resist- 
ance of the line and simply deal with the resistance of 
the lamps* Then you have a definite electro-motive 
force between the terminals of each lamp. If you 
intercalate any arrangement of incandescent lights, 
you will find between the terminals including them 
the same electro-motive force as you have around each 
arc light. Any change in the electro-motive force of 
the series would produce a correspondingly large 
change of electro-motive force just at tliat point, and 
you would get a correspondingly larger amount of 
current by the breaking of any one of these bridges 
for the passage of the current through the incandescent 
lamp arrangement. If you employ slender filaments, 
3^ou have to put in a sufficiently large number to furnish 
transportation for the current. If you overcrowd your 
cars, you are bound to have accidents. Your difficulty 
is, that you break some of the indispensable avenues 
for the passage of the current. If you diminish the 
resistance of these bridges, you will throw such an 
enormous amount of work on the fibres that they 
W'ill not stand it. To obviate that you must inter- 
calate some independent resistance which will be 
thrown into action by the breakage of one of these 
girders; otherwise your current will put an end to 
itself in a very few minutes by the disruption of all 
the carbon avenues* 

Mk, Be Camp: That is my idea about it; and I do 
not think we are yet able to run a dynamo machine 
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"With such absolute perfection that, with the best form 
of cut-out that can be put ou, it can act quickly enough 
to protect the lamps against that instantaneous action 
ii'hich must take place when one goes out. I do not 
believe that can be done. It is a scientific point, and 
it is Greek to me. 

The incandescent Ught is popnlar. It is growing in 
popularity- It is most popular among the business 
people. For certain purposes the arc light suits them ; 
they have no objection to it. There are certain places 
where they have gas^ and where they have no earthly 
use for an arc light. The distribution of the light to 
their offices is a great advantage to them. Its freedom 
from heat is taken into consideration, and they are 
pleased with it» But, like everybody else who gets 
hold of a new thing, ancl wlio is highly pleased with 
it, they don't think much at the time of the expense; 
but when the novelty has worn off I contend that the 
public will not pay the price that we have to charge 
for it, if we are going to get a x>rofit out of it. I will 
explain myself in this way : After the romance and 
novelty of the incandescent light has worn off, it is 
simply a substitute for gas light. Now^ at present, the 
price of gas as compared with the incandescent liglit, 
is very much less. But I think the people would be 
willing to pay a reasonable increase over gas. It takes, 
for instance, precisely the same amount of power to run 
seven, eight or ten incandescent lights of fifteen or six- 
teen candle-power as it does to run one arc light. 
Presumably, you have a compensation in favor of the 
incandescent light — the saving in carbon and the 
saving in attendance. That is simply a presumption, so 
far as our own experience and that of every one to whom 
I have spoken in this Convention on this subject go. 
Thus far the attendance on a group of incandescent 
lights has been more than on arc lights, because of the 
constant breaking of lamps and their renewal. My 
own experience as to the breakage on those lamps cor- 
responds very much with Mr. Smithes. But I do not 
believe that we have got to a point of perfection %vhere 
the cost of lamps in incandescent groups will not be 



rmy mnch greater Uuin the cost of c&rbon in aa arc 
lunp, and the attendance on that lamp for trimming 
and keeping it. Now, when the novelty of this light is 
worn off, and ire sajr to these i^eople our chaige for a 
groop is the nme precisely as for one arc light — we 
may go farther and say we will make it less — they 
wiU piay it but for a short time* The proper way to 
do this Is, to proTide that the user of a lamp shall make 
his own renewals. We did not do it, for the reason 
thaU it was an experiment. I realize the evil that there^ 
Is a crue on this subject ; but we must simply accede 
to the public demand. I had those lights put in, 
believing that there was no profit in it to us ; but I 
thought it would probably be a cheap way of getting 
experience. That little installation was entirely in our 
hands, and so understood by the pieties using it. We 
agreed to make renewals. It was an expensive job. 
The proper way would have been to require the user of 
the light to pay for the renewal of his lamps. 

Mk- H. W. Pope: I have in mind an experiment 
I tried in Brooklyn* I inserted an adjustable resist- 
ance in the main arc circuit, and from that I ran a 
shunt wire from which I connected my incandescent 
light to the arc, taking the incandescent lights entirely 
out of the arc circuits^that is to say, it would shunt 
the current and allow only a portion of it to get into 
the incandescent lights* It seems to me that the life 
of an incandescent lamp connected that way would be 
much greater. 

Dr. Moses: It is well that this very interesting sub- 
ject should be thoroughly investigated here; because, 
I think, it is a matter of mutual interest to the manu- 
facturer of incandescent lamps and to the consumer — 
that i3» either the actual consumer or the arc light 
companies. I think if it were possible to introduce 
the incandescent light on arc light circuits it would 
enormously increase the volume of business done by 
the electric light companies; therefore, I tbink, it is a 
thing of vital importance to determine whether it is 
possible to introduce incandescent lights on arc light 
circuits. Mr. De Camp says that the consumer should 
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supply Ills lamp. Let us briefly consider some of the 
difficulties in tlie way of that. The consumer must 
get lamps of a certain electro-motive force. He buys 
them from the company who may or may not guarantee 
them. He puts them in a circuit, and his lamps may 
be destroyed. Therefore it is, for the present, to the 
interests of the arc light company to supply those 
lamps, and in that way to avoid tlie difflcolty. How- 
ever, let us assume (because I think it is very near a 
solution) that the problem has been solved, and that 
you can safely put incandescent lights on arc light 
circuits. Let us consider what the cost of an incan- 
descent lamp is, roughly assuming that it will burn a 
thousand hours at a cost of one dollar, which will 
make the cost of an incandescent lamp one mill per 
hour. If you gentlemen will make memoranda as I 
proceed, and figure out afterwards* it may lead to some 
interesting results. You are willing to make a re- 
duction, as I understand, in the cost of your electric 
light in order to avoid the superintendence* 

The President: One word there; a remark which 
you did not hear comes in. One mill per hour, pro- 
vided the lamp lasts a thousand hours? 

Prof. Moses: Yes. 

The President: The life of a lamp, Mr. Smith 
claims, is not a thousand hours. 

Dr. Moses: But I assume it to be so, I ask the 
privilege of assuming. I think it is reasonable to do 
so, because if it be possible to keep the electro-motive 
force of an arc light circuit constant, it is possible to 
avoid all the disruptions that come from variations 
in electro-motive force* A thousand-hour life is, or 
will soon be, the guarantee of the Edison Company ; 
and they sell their lamps at eighty-five cents to isolated 
consumers. I have supposed a dollar to be the cost, in 
order to give one mill as a basis for rapid calculation. 
Now, the cost of the incandescent lamp for renewals is 
one mill per hour. May I ask Mr, Weeks, at this point, 
what is the cost — I think you said seven per cent.» 
Mr. Weeks— of supplying carbon to an arc lamp? 
What is the cost of maintenance antl attendance and 
putting in of carbons ? 
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sir J twenty-eight per cent, is ti 
total cost of carbons and globes. 

Mb. De Cajip : You are speaking now of the cost of 
carbon alone? 

Dr. Moses: Xo; the cost of maintaining that light 
in a state of efficiency. The cost of carbons, globes, etc., 
have to be eliminated, in case you have an incandescent 
light — twenty-eight per cent, on the cost of maintain- 
ing an arc light. If, for instance, to make the calcula- 
tion more complete, you charge eighty cents for the 
use of an arc light per diem, at what would you be able 
to afford to supply that arc light in case you were 
not called upon to maintain it? 

Mr. De Camp ; Aside from the carbons used in an 
arc lamp; the cost of attendance on it, the extra- 
ordinary repairs to the lamp by occasional burning out, 
and the rest of the expense on the group, would be the 
cost, 

Mb. Coopeh : I wish Dr, Moses would take that at 
twenty-five per cent. 

Dr. Moses : Assuming that eighty cents is the cost of 
an arc light per diem, and that you save twenty-five 
per cent., that would reduce the price to about sixty 
cents per diem. Now, will some gentleman inform me 
how long an arc light will burn under those circum* 
stances ? 

Mr. De Camp : I think about eleven hours and a-half . 

Dr. Moses : Eleven hours and a-half for forty cents. 
That is about three cents and a-half, then, per hour, as 
the cost of an arc light. You would be receiving three 
cents and a-half per hour for your arc light if your 
consumer were to take it and burn it for eleven hours 
and a-hall* Therefore, the light he would obtain 
should cost him three cents and a-half. Now, that is 
a pivotal point. Therefore, three and a-half cents an 
Lour should then be the cost to the consumer of main- 
taining about eight incandescent lamps of sixteen 
candle power each* Three and a-half cents for a group 
of eight — let me say four cents j four cents as the cost 
of eight lamps burning eleven hours and a-half. 
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Mr* De Camp: I tliink I will ask you a question, if 
you will allow me. Eleven hours and a-Jialf, wbicli 
would make forty-four cents for these lights 

Dr. M08E.S : I beg pardon for interruptiug you there, 
because yon are willing to take off twenty-five per 
cent,, for you would then be luakiug the same profit 
and would have no trouble. 

Mk. De Camp : Take oif the twenty-five per cent, for 
that. 

Dr. Moses: You would be enabled to receive sixty 
cents by supplying the lamp to a consumer. 

Mr. De Camp: It is four cents an hour for a group 
of eight, and we run eleven hours. That would be 
forty-four cents. That would be on an even basis with 
an arc plant. 

DiL Moses : Now, you have eight lamps for four cents 
per hour. 

Mr. De Camp: Figure that up at 81.^*^ a thousand. 

Dr. Moses : Seventy-five cents is the cost oi gas to 
the consumer for this amount of light, and he is getting 
the equivalent of it in incandescent light for sixty 
cents. Now add to this one mill per hour per lamp, 
which is ten cents. Ten cents and sixty cents is 
seventy cents. He would be getting for seventy cents 
an incandescent light, while he would have to pay 
seventy-five cents for the same amount of light from 
gas. Now, gentlemen, I hope you will preserve those 
figures, BO that you may go over them yourselves. 

Mr. De Camp : I am not taking this on the limited 
number of cases where that business would be de- 
manded and where people would pay the price which 
might be profitable to us. That is the case 

Dr. Moses : Aud here is the difficulty that compels 
the consumer to use those incandescent lights all the 
time. Now, then, how many stores and i>laces are 
there where you can use groups of eight? 

Mr. De Camp: I do not think there are many. I 
think the business is a very liniited one, indeed. You 
can sit down and convince a man that it is the cheapest 
light in the world, but after a while the novelty gets 
worn off. He admits what you say, but he says: ^^ You 
have given me more light than I want.^' 
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You would like to leMli the point where 
yon ean supply the light as long as the consumer wants 
it, and no more, and from arc light circuits? 

iljL De Camp: If we could run directly, as a gentle- 
man here said to me, with each lamp having its own 
resistance, I like that sort of business first rate, if we 
ean get it in such a shape that the less we use the 
lugger oar bills will be- That, I conceive^ would open 
a big field to the business. 

Dft. MoBBs : It may be possible to construct so many 
incandeseent lights that some day we may include 
forty or fifty houses in one series with a proper auto- 
matic arrangement. But until those arrangements are 
perfected, we cannot put a series of incandescent lights 
through a ^^ariety of houses. 

The Presidext : The time is passed now for the dls- 
coasion of this subject* >Ir. Ridlon will read a paper 
on '* Carbons and Globes." 

Ma. RinLOX: The following is suggested as n perfectly fair 
carbon test: Take a dynamo machine, with ita full complement 
of laaip% and trim the lamps with the same make of carbons; 
note the sfeed of the dynamo carefully, and during the test 
neaeure the current at frequent intervals with an ampere meter; 
see that all the lamps bum freely, without hissing, and yet not with 
so long arcs as to fiame. Measure the K. M. F* around each arc 
with a Tolt meter. Burn the lamps until all the carbons are 
consnmeil, or burn them, say, for four hours, and then measure the 
length of carbons consumed, and calculate the total time that 
they would bum, taking the average result 

In testing another make of carbon, pursue the same course. 
Yon will now be able to note the difference between Tarious 
grades of carbons. Some csirbons will be soft, and will consume 
so rapidly as to make them expensive; others will be of such 
high resistance that the machine will not run its full complement 
of lamps with good, long arcs, without increasing its sp^. In 
such a case a lamp or two could be cut out of the circuit until 
the arcs are normal ; and this would Bhow the degree of economy 
of the first curbons over the others. It is not infrecjuently the 
custom U^ mix several different brands of carl)on8 on the same 
circuit of lam|>s, und then judge of the results entirely by the 
length of time each carbon bums. Nothing could be farther 
fmiii a real test, A carbon which would bum nine hours would 
frequently be Itfss economical than a carbon burning eight hours; 
as genenilly the latter carbon wonld enable you to liaro, sajt i 
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two more lumps uii n 3*»-liglit circuit tliaii the former. Calcu- 
lating the rental receipts from tbeee two lamps, it woultl be 
foima that they would more than make up the uiflerence tlue to 
the more rapid consumption of the eight-nour carbons. | 

The reason for measurements of current and E M. F. is 
obvions, as the resistance of the carbons will affect both* With 
the (iynitnio machine rnoning at the game speed, one carbon will 
give you good, steady ares of, sav, 45 volts eacli, while another 
carbon will, perhaps, cut down the E. M, F. to 42 volts, and the 
lamp will hi^s and epntter 

In any case, it would not be a lair test to trim i>artof the lamps 
of the circuit with one carbon, and part with another, unless it 
were previously determined ihat the two brands of carbons arai 
of about the same resistance. 

Mr. Rrr^LrrN : 1 Lave sent to every prominent electric 
liglitiii^ company for recommendations in regard to 
tests of carbon, and have not been able to g^et any 
positive facts or statements from any of them. I Imd 
to go to work and make np this statement from fcjuch 
raw and crude materials as I could pick up myself, and 
I wonld be very glad to have the question fully dis- 
cussed by the superintendents and general managers of 
the electric llghtiog companies themselves. They, of 
course, all have different machinei?, giving different 
amperes of current, and they certainly would require 
different tests for their apparatus to make it perfectly 
satisfactory to them. The whole question seems to 
come down to this : That, in ptirchasing our carbons, we 
should get a steady average quality of carbon, and all 
we buy, whether ten, twenty or thirty thousand 
pounds. I think that the greatest trouble experi- 
enced in the nialter of carbons, is due to inat- 
tention in the sorting by carbon manufacturers. 
They employ the cheapest class of labor in their 
manufacture, simply boys and girls; and assort them 
with the idea that straight carbons should be classed 
as firsts and the rest as seconds. It does not seem to 
me that this is the kind of assorting of carbons that 
we require. We want to be sure that all the carbons 
we purchase at a given price possess all the requisite 
qualities— no soft spots in tliem and an average amount 
of resistance, in order to get our full complement of 



lamps, giving the proper amount of candle power* 
I suggest that these seconds be cut down to such a 
price that in making our contract it will be quite an 
object to send carbons that are *all of the first 
quality and no seconds; and if seconds are mixed up 
with them, that the price be reduced for the second 
quality of carbon. They then will pay a good price 
for labor, and get competent persons to do the 
assorting. I will be very glad to hear from the carbon- 
men on these suggestions. We all know very well that 
the kind of carbon that will do for one purpose will 
not answer for another, and the carbon that can be 
used economically in the summer, certainly cannot be 
used in the winter. 

Concerning the matter of globes, in places where 
you do not require a ver^^ bright light you can use an 
opal globe to obscure it. Where you want all the light 
you can get you can use a clear globe, and in other 
cases you can use a half -ground globe. I expected Mr. 
Gregory, of the Union Glass Company, here to take up 
the question with regard to the proper materials for 
making globes. As he is not here, I hope Mr. Libbey 
will give us some information on that subject- 

Mh. Morrisox: [Mr, E, R. Weeks, Vice-president in 
the chair]. The question of carbons is a very im- 
portant one to the electric companies, and by great 
competition the price has been reduced from S*>^.50 
a thousand do%vn to $10, the lowest figure quoted in 
the market. This was owing simply to the sharp 
competition engendered by the enormous profits made 
by the Hrush Company when they first put the 
carbons on the m«arket. The first break was made 
by Mr. Roalton, originally an employee of the 
Brush Company, who, after having served with 
them for a cert^iin time, and observed the enormous 
profits that \vere made in that line of business, fairly 
presented the subject to the enterprising capitalists of 
Cleveland^ and induced them to establish a rival 
carbi>n fat*tory. The establishment of this factory has 
made Mr. Boulton a benefactor of the electric light 
comimules. FoHowing this break came a number of 
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otlier small manufacturers, so that we are to-day sup- 
plied witli a 810 instead of a ?66.50 carbon. Tlie 
information tliat Mr, Ridlon lias gathered together 
would lead one to believe that the difference in the 
quality of the carbons is as great as the difference in 
the manufacturers. Is that right? 
I Mr, Riplon : Yes, sir. 

Mh. Moreison: That is not so. Our company has 
used the carbons manufactured by the Boulton Com- 
pany, by the Pittsburg Carbon Company, by the 
Parker-Russell Manufacturing and Mining Company, 
by the Brush, of course, and, I think, by one or two 
others. Nearly all of them have given fair satisfaction 
in our service^ The proof of the pudding is in the 
eating, and the proof of this statement lies under your 
observation every night you walk the streets of Balti- 
more. There are the lights, with the carbons we are 
using* We do not mix carbons of different manufac- 
turers upon the same circuit, because that would not 
be giving fair play. The defects in a lamp might pos- 
sibly be attributed to the carbon itself, when the 
carbon would be all right. I wish to give you all the 
information we possess. This Association is organized 
for the purpose of disseminating information among 
the subordinate companies. There is one thing that 
will transpire within the next twelve months which , 
will compel fair play, not only in carbons and globes, 
but in the matter of machinery and other supplies j 
used by the subordinate companies from the parent 
companies, from whom the apparatus and supplies 
have been obtained. [Applause]. 

You will observe that that applause comes from 
points where there are no electric light companies 1 
represented. Some of them are supply-men who 
applaud. I reckon they have had their shoes pinch 
them. 

I do not know that I can add anything further to the 
question of carbons. As to the matter of globes, we 
have found a difficulty in obtaining a sufficient degree 
of promptness in supplying our orders, and for this 
reason we have bought globes from almost every 
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manufacturer witWn our reach in the United States. 
Our principal purchases have been made from the 
New England Lamp Company, and I am glad to say 
we have received a fair quality of goods and fair 
treatment from that company. When troubles arose 
with their goods they hastened to rectify them. 
When a change in the form of a globe was needed^ 
they willingly changed it; so that of the globe* 
men we have not such serious complaints to make 
as we have of the carbon-men. 

Mr. Weeks: Except that they break so frequently, 
I am a little inclined to think that they manufacture 
them to break. I would like to know whether they 
are all of flint glass, or just how they are manufactured* 

Mk* Morrison : I will leave the manufacturer to tell 
his own story. We have been fairly fortunate in the 
globe business. Now, we have the chance to buy firsts 
and seconds. The seconds are sometimes better than 
the firsts ; and then there is another case of a pine 
partition an inch thick between the two. 

Mr. Ridlon: I have listened to Mr» Morrison's state- 
ment, but still it does not cover the ground on which 
I based my report on carbons, which is simply 
this: I recommend that the electric lighting com- 
panies should adopt a test, or discuss here what 
would constitute a fair test for the carbon which 
should be known as a standard carbon, in order to 
arrive at some point where we will make our proposi- 
tion to the carbon manufacturer of what we require. 
The other i}art of my argument, in regard to taking 
seconds, was simply a question of compelling them to 
live up to their agreement. I do not know what your 
experience is, but I can answer for the experience of 
the Brush Electric Lighting Company of Boston, that 
the poor quality of carbons is one of the most 
expensive thing?? about the business. The deduction 
on monthly bills for electric lighting owing to defects 
in the carbon may occur four or five times in a 
month at seventy-five cents for each day. Now, 
add that to the price of the cheap carbon, and it 
will bring back the cost of carbon to the old price of 
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sixty-five dollars almost before you know iL Then, 
added to that is the annoyance of complaints from the 
customers and the general discredit of electric lighting. 
Now, I am not here to make a price for carbons » but 
we certainly should get a good carbon in tsome way 
or other, if we can. What we want to accomplish by 
a discussion among practical electric light men is, if 
we can, to arrive at what is bent for us to have, and 
then ask the nianufaciurer of carbon to produce such 
an article. We will hold this restriction against him, 
that if he ships us fifty thousand carbons, and we 
find that ten thousand are firsts and tlie balance do 
not come up to that standard, we can compel him, by 
not paying him but half-price fur those, to be more 
careful in his selections. 

Mr. CoopEii: To expedite the matter, I move that a 
committee of three be appointed to investigate the 
carbon question, looking to the adoption of a standard. 

Mil. King: In answer to Mr* Ridlon,! will state that 
our company wants first-class carbons at about half the 
price we are paying for seconds. As a matter of fact, 
we are using Brush second carbons. We have been 
using them for months. AVe use nothing else, and the 
only difference which I have been able to observe 
between the firsts and seconds is the stencil-plate 
mark on the box. So far as practical results are con- 
cerned, I do not see but that we get just the same in 
the seconds as we do in the firsts. 

The Chairman : The gentleman will please address 
liis remarks to the question before the house. 

Mr. King: I would, if I knew what tlie question is, 

Mr. Fishback : The way in which Mr. Kidlon puts 
the question seems to me to give to the electric light 
superintendents a good deal of leeway, and there may 
be some superintendent not so conscientious on the 
quality of carbons as Mr. Ridlon would probably be. 
I believe that carbon manufacturers in general are dis- 
posed to do the fair thing. An electric liglit company 
may get fifty or a hundred thousand carbons, and find 
they are not up to the standard, and then refuse 
to pay the price. The carbon manufacturer might be 




disponed to do the right thing, but the superitttendents j 
of Itghting plants might not be conscientious. 

Mr, Ouoper*s motion was carried. 

The Chatrman: I will appoint on that committee 
Mr. Cooper, Mr. Ridlon, and Mr. Fishback. 

Mr. Bartley: I do not think that it is right that 
any carbon manufacturer s^hould have a voice in 
determining the standard. 

Thk Chairma>': The jioint is well taken. I sub-, 
iktttuto Mr. King for Mr. Fishback. 

Mr. Kalph \V. Pope: I asked whether the globesi 
were or were not manufactured wnth an idea of break- J 
ini^. While the profit may not come from running the 
limip^, ll nuty be very lucrative to the manufacturer 
who made the lamps and sold them. As I understand 
II, tliwe is quite a difference in the quality of glass as 
Tiguds chanjces in temperature. In old times kerosene 
lamps lasted a long time. Xow a chimney will 
not last while the light is being turned up. I think 
very likely that Pr. Moses^ in the course of his 
investigations on ina^ndescent lamps, has learned some 
points in regard to this which he can give us» 

>Ir. Cooper : As it is getting late in the day, I move 
that we adjourn until 4 p.m. 

Mr. KiNii : Let me say, if you please, that the pulley,^ 
of whicli wo heard something on the first day, is in the 
electric light company- s room at the head of the stairSi . 
and we would like to have all the gentlemen see it*J 

The motion to adjourn was then put and carried. 



AFTERNOON SESSION. 



The Convention was called to order at 4,15 p.m. 
The Secretary read a letter from AVilliam S. SwiftJ 
reconuuending Detroit as a x>lace for holdintr the ne3 
meeting; also a letter from ^\\ C. Tumbull, invitini 
the members to inspect a telephone transmitter. 
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The Secretary read the following resolution, avMcIi 
7R8 unanimously adopted : 

BemhmJy That this Association sincerely mourns the death of 
[r. A. J. Holt, of Cleveland, Ohio, a highly esteemed and capa- 
ble member-^ whose intelligent work, had he lived, would have 
" een of great value and interest to this Association. 

Mr, De Camp handed the following preamble and 
jresolution to the Secretary, who read the same to the 
"~ invention : 

Whereab, The last two meetings of the National Electric Light 
Association have been held in the East, and as the time of the 



next meetiuic is in the month of August, 
Resolved f That the Executive Committ 
the next meetinj; in Detroit. 



mmittee be requested to call 



(Signed), 



William H. Fitzgerald* 



The resolution was seconded by Mr, Kldlon, and 
adopted. 

The Secretary also read the following resolution, 
rhich was handed to him by Mr. De Camp : 

Resolved, That the Chair appoint a &i>ecial committee— to be 
composed, as far us practicable, of the representatives of each 
system— to consider the relations of the sab-companies to their 
respective parent companies, and to act in conjunction with any 
existing committee which may aid them in harmonizing any dif- 
ferences that may arise, in onler to In-ing about a more hearty 
co-op§ration, so much to he desired and so essential to the welfare 
of all concerned. 

I The resolution was seconded by Mr. King, and 
adopted. 

Mr. King: Your committee on nominations beg 
leave to submit a report. I wish merely to state that 
in naming the executiye committee we endeavored 
to^— 

The President: The gentleman will please hold 
that report for the present. Any other business, Mr. 
Secretary ? 

The Secretary: No, sir. 

The President: Mr. Woodbury will read a paper on 
** The Relation of Electric Lighting to Insurance." 



Me, WooDBrRY: The conii>etition, forcing the struggle for 
existence in modern civilization, is not shown uimv here iu a more 
marked degree than in the deniiuid for time* Like the dyiDg 
roval reprobate, it cries : " Millions for a moment of time ! '* ana 
seizes npon every expedient which will add to the measure of 
time at its disposJil. Kapid transportation in shortening unavail- 
able time, and artificial illumination in lengthening available 
time, minister to tlie necessities of commercial and home life, 
and form our greatest industries. Transportation requires more 
capital than any othur industry, about twenty per cent* of the 
live capital of this country bein^r invested in railroads. The 
several methods of artiticial illnmination, and their kindred 
indnstries, are second on the list, requiring someivhat over two 
per cent, of the inve9t<.^d capital. 

Bijth of these subjects have received the careful attention of 
legislators, and these interests have reached such magnitude that 
the most carefully-phrased legislation has been enacted to defend 
the individnal against the undue exercise of corporate |K>wer. 

The numerous and continnons injuries to j>erson aud to 
property, in spite of all precautions, have caused the most 
stringent statute laws relative to the production of artificial 
light. Although diflering in the several States, all relate to 
similar meiisures, such as: Oils for illumination must exceed 
certain fire- tests, must be stored in covered buildings, cannot be 
left near the highway; and numerous regulations control matters 
relative to transportation and sale, and also to their use on rail- 
way, coast and interna! marine lines earning passengers at 
night. 

The varied legislation in respect tobuniing gas fixes minimum 
limits as to luminosity, jiercentuge of poisonous gases, the rights 
and responsibilities of gas companies in the franchises i^errait* 
ting them t^venter upon and open highwayg; and one State, at 
least, }>ossesses a law which can be construed as forbidding a 
gas meter operating as perpetual motion* 

This class of laws has been a necessity in the endeavor to re- 
duce the casual ties resulting from the nse of artificial light; and 
wide 21S they are in scope, and exact in dettiils of enforcement^ 
the painful consequences following the nse of oil and gas show 
that these laws fall short of their purjx>se. 

At this time, we have occasion to consider only one of the 
several niethmls of illumination; and it is remarkable that 
electric lighting, which is in general use throughout the country, 
and containing, like all other forms of energy, well-known i>ossi* 
bilities of danger, has never Ix^en the subject of any State law 
yet in force. City ordinances have been iiassed for a pnrpose, 
and to no purjiose. The questions of tlie safety of electric 
illumination have, thus far, been settled by the electric interests 
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without intervention of the law; and I Ycature to state that the 
instance of an industry voluntarily assuming its self-government 
for the direct weal of other interests is withont parallel. When 
electricity was first applied for illumination on a commercial 
scale^ it wag a business without precedents; everything was new, 
crude and undeveloped. The leailmg inventors were absorbed in 
the solution of their problems; no trained assistants were 
available ; the books contained nothing on the modern applica- 
tion of dynamo currents ; the scieatilio schools could teach but 
little, except general principles; telegraphy had but little in 
common with the subject beyond its terminology ; so that neither 
technical graduates nor telegraphers were prepared lo enter upon 
the work without furtJier training. Mechanics had much to 
learn in matters of construction of apparatus; the proj»er manu- 
facturing supplies were not in the market; and the best steam 
engines for meeting the conditions for the best operation of 
dynamos have appeared since that time. The development of 
the whole business ref quired invention, education and organiza- 
tion from one end to the other. 

Considering the nature of the difficulties which were sur* 
mounted, the wonder is» not at the mistakes, but at the success. 

One of the elements naturally disregarded at the outset in the 
rush to invent, make and install the apparatus, was the possi- 
bility that electricity might, like otlier methods of lighting^ 
become a cause of fire. 

Soon numerous fires served as a reminder that electricity, aa 
applied at that time, possessed no immunity from consequencefl 
similar to those resulting from other methods of illumination ; 
and public opinion, for a time, had a tendencv to veer to an 
extreme jiosition — even farther from the truth than its first 
assumption, that electricity could not produce a fire. 

A careful examination of the circumstances attending a number 
of these fires, and a repetition of these conditions uix>n electric 
lighting plants, served as the basis of the regulations for the use 
of electric lighting apparatus, prepared by the wTiter for the 
factory mutual insurance companies a little more than four 
years ago. It would have been impossible for the work to have 
been carried on had I not received the most cordial co-operation 
from the electric light companies, and the electricians at the 
head of these companies freely gave of their experience in the^ 
endeavor to determine the facts at issue. 

The results of this work warranted the opinion that a well- 
arranged electric lighting plant wag the safest methoil of illu* 
mination, and the experience of time has sustained that position. 

The essentials for safety in an electric lightiug plant are few 
and simple. In the presence of combustible material arc lights 
should be enclosed in globes resting on closed stands, with a 
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raised edge, confining the sparks and copper; and some eit 
gtop at the bottom of the lainp to prevent tne lower carbcai froij 
falling ill any cojitingeucj\ The feeding apparatus at the la 
ehould prevent the formation of an undue arc in cajse ofi 
disarningemcnt. Switches should l>e constructed so that tm 
could not be formed by their use. The electricity must be i 
fined to its nietiillic circuits, and tlie conditions of its use coij 
trolled. 

The regulations found necessary to 8i>ecify these particul 
in detail are of some length, hut do not embody any oth€ 
features. Experience has shown that they have served ti 
puri)ose for which they were intended^ for I do not know of an 
fii-e from electric lighting apparatus, except where they hai^ 
been violated. 

The chief elements of danger are conductors of high resistauc 
generally formed by two earth contacts, and sometimes by 
conductor between two wires of different potentiah Suchdive^ 
fiions of current are generally caused by water penecratiug th 
insulation ; and it is of importance that the insulation be wai 
proof wherever there is liability of exposure to moisture. 

The enforcement of these rnles by the factory mutual insuranc 
companies, and the Boston Fire Underwriters' Union, was base 
upon an inspection which was recorded upon the accompany 
blank, by underlining the items to be specified; spaces arej 
for negatives, and the addition of notes of a more general 
Further remarks can be written on the other side of the : 
where it is dated and signed V>y the inspector. Attention 
called to items requiring correction by an " X " in the margii 



signed : 



i 
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For iiisi^eclioii use, these blanks are secured by rubber band 
in a smiill port folio the size of a pocket note- book, o'^d after a^ 
recorii hiis Ijeen made upon I hem, they are tiled a\ ly ut the 
office. 

Careful atteution should be given to the importance of daily 
tests for ground connections; uiid for this purpose an ordinary 
bell magneto is the most convenient apparatus. The electric 
bells, and 8 ma 11 galvanometers, with low resistance coils, fre- 
quently used for this purpose, are not sufficiently delicate, as they 
cannot indicate a weakness in tlie insulation, unless its resistance 
be less than ten to one liundred ohms, according to circum- 
stances. 

The general average of electric plants has no phu?e for the 
expensive apparatus and methods necessary to measure the 
resistance of the insulation of the system. Whatever methoil 
may be employed for i>ermanent testing, the line connecting tlie 
electric light circuit with the testing apparatus, and thence to 
the earth, should have a spring switcli, which could not be left 
closed and thereby ground the circuit, 

I have used, for several years, the portable magneto which I 
devised for the purpose of inspection testing. The shaft of the 
driving pulley is at right angles to the armature, and this allow^a 
it to be placed in a small tlat rubber case, which contiiins two i 
flexible steel reels, each thirty feet in lengthy which serve aaj 
conductors between the circuit and the earth. 

The value of this method of inspection which I have described ' 
is shown by the results following its adoption. In the autumn 
of 1881, and winter of 1882, twenty-three fires were caused by 
sixty-one electric lighting plants in mills insured by the factory 
mutual insurance companies in the eastern portion of the United 
States. The apparatus was iuspected, and the alterations neces- 
sary for safety specified and carried into eifect ; and there has not 
been a single fire from electric lighting apparatus on this 
property since that time, although the number of mills naing 
electric lights has increased to nearly 200, and the average size 
of the plants greatly enlarged. From being a legtimate cause 
of apprehension on the part of the underwriters, the hazard of 
electric ligliting in this tield, at least, has subsided into a matter 
of routine inspection. 

There is a prospect of new matter at issue, which will tend to 
reverse the present conditions relative to safety in conjiection 
with the distribution of electric lighting. There is a widespread 
feeling of opposition to jerial electric wires; and several city 
governments, with the intrepidity of practical jioliticians, have 
passed ordinances decreeing that the wires nuist be buried. 

In the present state of the art of suijplying arc lights from 
central-stations to scattered clients, the execution of such 



, if TMhlT eiiieired opoii, vould be Bimptt prohibitory, 
de pr tymg llir public of the enj^ypucDt anil protection derim 
from tbormiglilT'liglited stjeda; mud limiting its \is^ to thoat 
who hare botler/ engines «ad eamplete electric lighting plant on 
their prentisesL 

It if well known that the use of all ondergronnd electrical 
coDdnetofs ti aitteoded with special difficnlties. The 6rgt tranj- 
atlantic cable resulted in a failure through the eSbrts to operatic 
it in a xaaiuier similar to a land telegraph line; the telephone 
oompaniea bsve eoneentrated their best forces upon the problem 
with indiflevKBt ffneeees; the telegraph companies have not been 
idle in lookiBg oat for liieir interesta in the matter, and one of 
tbem baa been engi^^ in experiments upon underground wires 
fiir aeraml jears witbocti obtaining satoiactory resiil ta. The 
tdegrmph spteiii,aa Profesaor Morse inrented it^'did not contem- 
plate other'than aodergronnd wires, and a^ial wires were put up 
» a natter of neeesaitT where it was impossible to bury them on 
the aloiie Tiadoct of ibm Baltimane anu Ohio Railroad at Helay 
ScatioD, and tbe nine miles of wire buried along the right of 
waj of the railroad^ between Beby Station and &dtimore, was 
abandoned becanse the insnlatioa could not be maintained, and 
an lerinl line snbstitnted along the whole distance. On this 
oecaaion it is necessary to coimne the consideration of under- 
enmnd wins to eondnctors of electric lighting currents as 
betne the caily pkne of tbe question germane to the objects of 
this CooTention. 

Mr. Edison, with his inTentive skill, supplemented by the 
imnense financial resooroes of his company, has designed and 
kid a sjalesi of nndergroand conductors for incandescent light* 
ing from oeatral-statioiiSy distributing lights orer a small area 
in the denser portions of cities containing his stations. It 
serros its porpose, which is to conduct electricity at a tension of 
one-thirtieth of that used on some arc lighting circuits. An 

, insulation of snlBcient resistance to be adequate for incandescent 

' eirenits would not be suited for arc lighting conductors. Mr. 
Edisom inrented that system of underground conductors for 
the specific purpose of adapting it to his system of electric 
lightings and as relatiTelj simpler as such a matter may be than 
the iuTention of a feasible metnod of burying arc-lighting wires 
under the pre:g*?nt4imitations of consumption* It nmy he noted 
that no other incandescent electric lighting interest had made 
any installation of any method of underground conductors, 

, Portions of his central-station circuits are above ground^ as is 
lie whole of his *• Tillwe system" of lighting; and his *' muni- 

' cipal system " is not only above ground, but uses electricity at 
an electro-motive force or 1,000 rolts. 

The di.^tinciions between the conditions involved in the gen- 
eral problem of underground wires and those of aii incandesoeni 




system feeding a limited territory, have been stilted, in order that 
fttiis specific case may not be cited as a reason why all electric 
wires could be treated in a similar manner. 

Like all parts of an electric light system, the conductors, 
whether a*nal or eiibterranean, must be insulated fronj con- 
nection with tlie earth. For underground wires this substance 
must possess a wide rant^e of physical proix^rties in addition to 
high electrical resistancu; it must be uninjured by extremes of 
moisture or dryness, or variations of natural temperature; it 
must not be acted upon by sewerage or coal gtis ; not rendered 
defective by strains due to the settling of buildings or the 
impact of trafHc ; furthermore, it must be cheap. 

In all other forms of electric appsifatU!?, a fault or leakage is 
merely an interference to the f»peratiua of the system, but in 
electric lighting a fault includes all tliis and the liability of as 
much injury to pereoii or property as miiy be jiossible by the 
amount of ener^* diverted from the circuits. 

The clothes-line system of overhead wires adds no beauty to 
the landscape, but that is no valid reasoti for its abolition, except 
to those adflii-ents of Ruskin who niav endorse his fierce diatribe 
against the railway system as destroy mg the l>eautie3 of natural 
scenery by its cuitiuge and fills, its nerve-thrashing noise and 
black belched smoke, and above all, tlie utter absence of lines of 
beauty in either road-bed or rolling stock. 

Tbe few instances where wires over buildings interfered with 
ladders of the lire rlepaitment might have been avoidable by the 
further elevation of the wires, or by their crossing tlie streets at 
nearly right angle?. In the natural course of improvemejit^ the 
lines in cities are being clianged from tlieir scattered courses 
and systematized upon permanent fixtures high enoiigh to carry 
the wires a reasonable distance above all roofs. .Erial wires 
certainly furnish the most rejuly means for electric companies to 
reacli their customers^ who are frequently distributed very 
unevenly over a city, and, like all other seekers after tntde, 
mtiv at times conflict with other interests. 

llie network of wires over cities serves as the most efficient 
protection against lightning, these conductors, by their great 
number, scattering the force of thunderbutts and conducting 
them to earth. On this account tiiunder*6torms are nuich more 
destructive in the country thiin in cities. 

As U> personal danger, a line-man is in infinitely greater 
danger from gravity thun from electricity. 

I repeat that most of the fires from are lighting systems have 
resulted in the diversion of tlie current by two contacts, one of 
them Ijeing a ground, which had existed for an unknown time, 
and the second being an accidental ground, generally of increasing 
resistance until it eon verted the electricity into heat, wlM>8e 
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temperature was hi^h enough to igaite combustible material. 
When a grouud exL5t« anywhere on a circuit, this grotind u 
trying to form a second connection at the weakest point in the 
insulation anywhere on the whole cii-cuit, irrespective of posi- 
tion. The one connection to earth may exist near the dynamo, 
and the other in gome bwilding at the extreme portion of the 
circuit, or it may be only a few inches away* 

When the conductors are secured to elevated supports they 
can readily be kept free from all such earth connections, and a 
casual inspection shows the places liable to defects, and the 
necessary changes can be made. With an underground system, 
this danger exists everywhere along the line, and is difficult of 
locution and remedy, while the natural deterioration of material 
renders the haztird an increasing one. 

The agitation of the subject has stimulated inventors, and the 
protection of the Patent Office has been invoked accordingly 
upon divers methods of covering and grouping wires to be laiil 
in a trench, most of them devised on the Mede and Persian 
principle^ inasmuch as when once laid away further changes 
would be unfeasible, • 

Many underground arc-lighting circuits have received faithful 
trials without obtaining satisfactory results which would warrant 
their adoption by any Ibrm of American practice. In this con- 
nection, 1 wish to cite sevenU instances where such trials have 
been made. A large contract for lighting a park was offered to 
an electric lighting company upon the condition that the wires 
l)e placed underground. An electric light company in Boston 
made preliminary experiments by laying 1,200 feet of one of 
their circuits underground. The contluc tors consisted of No, 4 
copper wire, coveaxl with rubber insnlatiug com}x>sition one- 
eighth of an inch thick, and further protected by two thick- 
nesses of cotton braiiL The two wires of the lo*:)p were laid in 
grooves a foot apart in a plank laid three feet below the pave- 
ment., and covered by another plank. The resistance of the 
insulation of this circuit ex(^edea 90,000,000 ohms when first 
laid, but it diminished until the rei>airs made necessary by the 
frequent escapes became so burdensome that this underground 
line was abandoned and a ditlerent line kid in a wooden con- 
duit, with cleats arranged so that the wires could not approjich 
nearer than a foot to each other. This second line consisted of 
the same size wire covered by a rubber insulating compound 
and inclosed in a lead tube; and this wire, like the former one, 
proved a failure in the course of a few months. 

The faults were caused by a disintegration of the insulation 
entirely dillerent from anything similar resulting from the use 
of the 'same kind of insulation above ground. 
At these places the wire would become vaporized and attenuate^ 
:iilar to a pair of arc liglit carbons, the connecting filament 
ining smaller, until an open circuit Mas established. 



In Philudelphia, the escajK^s from an unclorirroiind .'?vs«teia of 
electric arc light wires, on Cliestinit street, are believeil to l^ive 
been the cause of several severe explosions of illnminating gas 
leaking throngfi the gronnd. On Delaware avenne, in the same 
citj, an tmdergronnd eirenit wifh ilitferent insulation, received a 
carefnl trial, nntil the escapes, tlirongli defective insulation, in 
spite of numerous repairs, diverted so ninch of the electricity 
from the circnit that the lights conld not be maintained, and 
jerial wires were substituted. The temperature of these escapes 
was so great that the sand was partially fused in places; and if 
the lights had been inside of building's, there would have been a 
liability of such points of excessive heat occurring in the 
presence of combustible material with destructive consequences. 

The result of a few weeks* experience with a short under- 
ground circuit is no measure of its capacity to fulfill the require- 
ments necessary for centnil-statiou arc lightings as it requires 
time to develop the faults in such conductors. 

Aside from the question of over^vhelming cost, there is no 
opportunity in cities to lay down sub-ways without such serious 
interferences with gas, water, and steam pipes, and sewers, that it 
would make their construction unfeasible* An underground 
circuit must be either a buried conductor, or wires run through 
a conduit of small dimensions. The insulation of buried con- 
ductcirs, from those of Prof. Morse, in 184:3, to tlie present day, 
baa not been sufficiently permanent to reach satisfactory results, 
although such cables have given excellent results on submarine 
work, where they are free from many of the severe conditions im- 
posed on them by underground service in cities. 

It is clearly essential that the insulation upon wires in coi>- 
dnitsmust be su|qdemented by the material of the conduit also 
serving as an insubitor. 

In the oft-quoted sub-ways of Paris the wires are not in con- 
tact with the walls, but are attached to insulators fastened to 
beams placed transversely across tlie sub-way, or against the 
wall, and are, therefore, suspended lines surrounded bv an in- 
sulation of air. The use of underground systems woul^l add to 
the obstructions of opened street;??, increasing the measure of 
annoyance and danger arising from excavations in the highway — 
a difficulty which will increase in time, whether lines were suc- 
cessful or not; for if successful, the increased patronage would 
require additional wires, and if unsuccessful, the constant re- 
pairs and alterations iu the hope of obtaining satisfactory 
methods would require certainly more occupation and inter- 
ference with the liighway. 

Admitting each statement alleged against overhead wires, 
there would still remain the fact tlnit the experiment of under- 
ground wires involves dangers and difticulties that should not 
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be mshlj enter^ nmn, lest, like the disconteDteil fi-ogs in the 
fable, kin^ stork take^ the thrcme of king log. 



iti 



be eaid : 



conclusion. 

L That the present application of electricity forme arelatiTely 
sufe metho^l of lighting* 

2. rmlerground wires conducting lighting currents contain 
elementa of serious danger in projiortion to their defecte of 
insulation. 

S, The conipaleory bnrial ©f aJi electric wires would be oppres- 
sive to the electric interests* 

Our methods of life are so closely interwoven ivith the uses of 
electricity that we are dependent upon iis applications, especially 
to transmission of speech, telegraphy and illumination ; and any 
interference with the legitimate exercise of those interests will 
aot be measured bv the impaired value of plant or load of exces- 
ive ex|ienditures, liut will be a detriment to each member of 
the community now benefited by its use, [Applans4?], 

The President : Gentlemen, the paper is before you 
for discussion. Because of the subject, the insurance 
men of Baltimore were invited to be present at this 
session to listen to the paper which has just been 
read. If there is anything in it that they desire to 
criticise, we would be glad to hear from them. 

Mb.W, S. WiLKEKsox : I desire to say that I think all 
of us appreciate very highly Mr, Woodbury's paper; 
and, so far as the insurance part of it is concerned, 
must necessarily endorse it, because of his experience, 
which is; perhaps, the best of any man of his age in 
tlie country. AVe also tender our thanks to the Presi- 
dent of the Association for inviting us to be here, and to 
Mr. Woodbury for presenting this very interesting 
paper. 

General Jamis M, Akdekson: I have listened with 
a great deal of pleasure to the paper, and speaking for 
the underwriters of lialtimore, I have to say that we 
are entirely in your Iiands, so far as electric lighting is 
concerned. We are not favored, as other underwriters 
are in larger cities than ours, with a careful supervision 
and a constant inspection of the wires. You are aware, 
sir, that we in Baltimore have had comparatively 
few fires fn>m the electric light. I cannot remember 
more than two or three. We are perfectly satisfied that 
if the wires are carefully and properly introduced^ and 
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looked after almost every day^speakii\^ from iny 
standpoint, without any knijwledge whatever of the 
force of the electric «Mirrent — that they are quite as 
safe, if not more so, than a gas light. The persons 
employed on our bay steamers assure me that the 
electric light gives a great deal more satisfaction than 
the gas light. I have only to say, sir, that by carefully 
introtlucing it into warehouses and dwellings, 1 am 
satisfied, for my own part, that tlie electric light will 
be of very great advantage to ns, I speak with diffi- 
dence about this matter, for I had occasion two or 
three years ago to speak to a gentleman in regard to 
the electric light, and I remarked to him that this 
system of electric liglitiog is yet in its infancy. He 
said : " My dear sir, it has not been born.'^ I and my 
colleagues here, of the insurance fraternity, are very 
grateful for the paper whicli the gentleman from 
Massaclmsetta has read before this Convention to-day. 
[Applause], 

Mr. Riplox : I Avoukl like to say a few words in 
addition to what Mr. Woodbury has already said, whicli 
will, perhaps, be somewhat of a benefit to insurance 
men. We have in Boston a New England Insurance 
Exchange, whicli appoints inspectors of local plants 
throughout the towns or cities of New England that 
are not in the Manufacturers* Mutual Insurance Com- 
pany. They are all very nice gentlemen, and are very 
anxious to do just what is right in regard to this 
matter; but they lack organization and a great deal of 
information. Now, I suggested that for the purpose of 
adding to their information they invite the electric 
light people to meet with them as frequently as cir- 
cumstances may require, to go into all the details of 
any new improvements for tlie protection of buildings 
from fires that may occur from electric light plants. 
The owner of the electric light plant has much more 
at stake than they have. We cannot aff'ord to have 
any fires. It would be very detrimental to our busi- 
ness. They accepted this proposition, and are thereby - 
gaining a better knowledge than they had. Then also 
the wire-men who are employed by the different elec- 




trie light companies should have a system of instruc- 
tion tlxe same as is required in the case of an engineer 
before be gets a certiiicate qualifying him to run an 
engine. I think you will find this a very great im- 
provement here. You may not see the necessity of it 
to-day, but I think you will in the future, and I would 
like to liave this additional inspection added to Mr. 
Woodbury^s report. This matter, of course, refers to 
proi^erty over which the Mutual Company has no con- 
troL It comes under general insurance. 

^Ir. Gilbert: One matter, I think, has escaped the 
attention of this Convention in respect to reducing the 
cost of producing the electric light, and that is the 
matter of insurance. We have been rated by insurance 
companies as extra liazardous, when every man in the 
business knows that an electric light station is con- 
stantly under the %vatch of some of the employees, and 
that it is exactly the reverse ; so that in the name of 
the New Haven Company, we sent a circular letter to 
about one hundred of the local companies, and if you 
will permit me, I will read it. It is as follows ; 

The position taken by the board of lurtler writers of the iusur- 
juicG companies in jidvancing the rates of insunuice upon electric 
light plants, on the groninl of their heing an extra hazardous 
riak% hns induced us to investigute the rjuestion of mutual insar- 
ance. The experience of the nuttual insurance companies in- 
suring factory property of ad kinds for the past fifty years has 
clearly shown that nuitnal companies cai) furnish in&irmnce for 
li^Bii than one quarter tla^ cost of tlie hneiness as done by the 
stock com|>anie8. We believe that a nuitual ineurance comnanT 
can be fornicd hy all the local eWctric lighting companies oi the 
country, in such a way as to in&nre the plants for less than one- 
<iuarter what it now cogts the compjuiies for intin ranee* 

W^ have eonft'rrod with the managers of the largest mutual 
itii^urance companies of New Englamn and they concur with us 
in all we have ^aid. To enahlc us to lay tliiet matter before the 
Convention in Baltimore, in February, in an intelligent manner, 
so thai rhi? necessary action may be taken to ox*ganize the Electric 
Light Mutual Insurance (onipany in proper form, we <lr«>Ir*^ 
immediate answers to the following questions: 

organization? 
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4th. What is the entire oniouiit of insurance yon ure now 
carrjing on your plant ? 

5th, Pletise state amount per year iiaiil for ench insnrance? 
6th. What the loss would oe if totally destroyed by fire? 
7th* State your losses by tire in eaeh year since the plant was 
started ? 

We feel deeply interested in this rjuestinn, believing it will be 
largely beneficial touU Iwal electric lighting companiesj and hope 
that you will answer i^roroptly aiul fully the above questions, 
addressing us at New Ilaven. Respectfnlly* 

F, A. GiLUERT, FresidefU; 
J. English, Tremurefj 

f Now Haven Electric Co. 
\ Bridgeport Electric Co. 
( Newport lihnninating Co. 
New Havex, Conn., Jan. 25, 1886. 

We sent out more than one hundred of these circulax 
letters, and received replies from thirty-one companies. 
The total estimated amount of loss in case of total 
destruction, was ?1, 178,000; amount of insurance 
carried, §481,000 ; premiums paid varying from three- 
fourths of one per cent, to four percent. ; total premium 
paid on the amount insured at these rates for three 
yeai"s (the time that several of the plants had been in 
existence) amounted to $19,112.25; the total loss in 
three years by fires amounted to $1»000, or 6yV of a mill 
on the amount insured. Were we to organize a mutual 
insurance company, with a governing board to consist 
of members of the electric light companies, we should 
not only be able to reduce the cost of insurance, but 
would be in a position to reduce tlie amount of loss. 
If we liave a mutual insurance company, governed by 
members of the electric light companies as directors, 
I think we can oblige the parent companies to repair 
our dynamos, etc., at the actual cost of the labor and 
material, they liaving once had their profit for their 
patents, and not being entitled to a second profit. 
There are only thirty-one companies who replied to 
these reports. ^\'e believe that there would be in the 
United States an insurance of at least five millions on 
the present companies now existing, and in five years it 
will* no doubt, be trebled. We know that some of the 
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mill compaaies will take oar insurance for less Ihaa 

we are paying uow. but I do not think we should be so 

well fixed as by having a mutual company formed of 

the electric light companies. I know a case in one of 

the stations I am connected with where there was & 

slight daimge to one of the djmamos. The parent 

company was called upon to examine it and report tlie 

jfUJeiiBie of repairs* They sent in an estimate at a cost 

of 9234^30* That, of course, appeared outrageous, and 

mo the superintendent of the station took one of bk 

■best meo, who said he believed he could repair it. He 

procured him all the neces^sary materials and tools, 

and when he put the dynamo in, it run in as good order 

as if it had been repaired at the factory. The actual 

imoet was $24.30, and this bill with the estimate sent 

we haTe pinned together and intend to frame. 

really do not blame the stock companies for regard- 

_iii^ oor plant as an extra hazardoua risk, since the 

It companies treat us in this manner. 

lis. CLsteulxd : Residing in an insurance city, it 

a Tery convenient for me to get information 

upon this subject which has been so clearly explained 

by Mr. Gilbert, and 1 am quite sure that his statements 

are correct* I am also sure that this Association will 

approve his plan. It is fair to say, however* that Mr. 

Gilbert and his friends will not itep^id upon any 

action of this Convention in regard to carrying out bis 

plan of oiganiring his company, ^liat he desires is 

thai we approre and take an inter^t in it, as I have 

ao doubt we will. I therefore beg leave to read a 

nmluUoii; 

Rurnhm/t That the Assoriatiop eodotse tbe plan of organiza* 
ikm of a MotiMl Eiectrkr L^t Inaimiice Company, and that 
the Cbair appoint a caoiniittee of tluree to perfect such organi- 



Tke wotton wms seiionded. 

Tks PitKiiHQnr: I am not sufflciently familiar with 
the iomiULCttbodiiess to pass any opinion upon it ; but 
U|Hm geneml principles I am opposed to going into any 
uiatlMS oatilde of that for which oor Association was 
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planned. I am equally opposed to lending tlie name 
and sanction of this Association to finy scheme ont- 
side of its legitimate but^iness. Therefore, when this 
question is called I shall, for these reasons, vote 
against the adoption of the resolution, 

Mr. Cleveland: 1 do imi think that ii^ a fair way 
to put it. Here are members of this Association from 
all parts of the country interested! in the economy of 
running their platit. Now, it is very clear to me that 
if these gentlemen organize tliemselves into a self- 
protecting insurance company, this Association is lend- 
ing no influence to it. The individual members have, 
a right to do that, Mr. President, I take it. Now, sup- 
po&e Mr* Gilbert aiul liis friends organize this com- 
pany. Here is a man who wants to insure his plant. 
Tills organization will insure it for one-half of what 
a stock company would charge him. Now, is there a 
man running an electric light plant in the country who 
would not get his insurance there? He would get his 
insurance in tlie cheapest place he could obtain it. It 
seems to me that the members of the Association have 
a right to lend themselves (using your phrase) to an 
arrangement of this kind, so that they can save money 
in their insurance, I look upon it as a fair, honorable 
and economical business enterprise for the electric 
light companies, and I hope this Association will pass 
that resolution. 

Mr. Ralph W, Pope: As there are gentlemen here 
rho are properly informed, I would like to inquire as 
to the comparative rates of insurance — /. ^», what other 
clavsses of risks beside the electric light plants are 
esteemed extra hazardous? Whether it is not the fact 
that the electric lighting companies are overcharged 
for their insurance for lack of the very information 
that underwriters should have from this Convention, 
or from such a series of inquiries as have been put by 
Mr, Gilbert? It seems to me very important that 
electric lighting stations should not be rated as extra 
hazardous, when, according to the statistics just read, 
they appear to be extra safe. On that point 1 would 
be glad to have a little light. 
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Mb. Mommso^i : [Mr. Weeks^ Vice-president, in tbt 



ebair.] I do 



want my language so construed 
me&n tliat any member of this Association, in bis per- 
sonal capacity, has not the right to go into any btisi- 
nees that may suit his taste and judgment. I only 
want to say that the National Electric Light Associa- 
tion was formed for a specific object, and that object 
does not include the insurance business. The neces- 
sary steps to form an insurance company must be taken 
outside of the Electric Light Asssoeiation, so that all 
you can do in your capacity as an Association is to lend 
your sanction to the organization of an insurance com- 
pany. Whatever the rates of insurance may be in 
Connecticut, and within the jurisdiction of Mr, Gilbert's 
companies, the rates of insurance under which our 
eompanies are insured are fairly reasonable, and we 
have no cause for complaint. It seems to me thai the 
paper which Mr. Woodbury has read to-day will go 
further toward lowering the rate of insurance than 
anything you can do in the way of holdiug the promise 
(I won't say the threat i of an organization over the heads 
of men who are already engaged in their legitimate 
business. I do not understand anything about insur- 
ance, but I do understand something about the National 
Electric Light Association, and the ground I am taking 
Is that you are going beyond the object for which the 
National Electric Light Association was inaugurated. 
I do not mean to say that you could or could not get 
the insurance. The Baltimore station is insured to 
the satisfaction of the board of directors. That is all 
I have to say in that connection. We have no fault to 
find. But 1 am now talking against the propriety of 
this Association lending it*; name to the endorsement 
of a scheme for the establishment of an insurance com- 
pany. It makes no difference whether it be a mutual 
insurance company or any other company. That is 
the ground I desire to take. 

Mr* Li^xell: I will give one illustration why I, as 
the representative of a manufacturing company^ and 
therefore being directly interested in a large number 
of sub-companies, will support Mr. Gilbert^s si^g- 
gestions with all the sincerity that I can lend to the: 
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I liave just come from Ilichmond, Va,, and during the 

fourteen days that I wats there six fire insurance com- 
panies of the United Statea cancelled successively six 
insurance policies, and the reason that they gave there- 
for was this — not that the building, the apparatus in the 
building and the connections used there were unsatis- 
factory, but that it was the first electric light station 
in the city of Richmond, and they had not had suffi- 
cient time to investigate the matter to give us the 
insurance. I will mention one company in Hartford 
which refused to insure the station on that ground — 
that is the Hartford iMre Insurance Company. At the 
same time they said, ** We will not insure your station for 
less than one and a-lialf pev cent./' and the consequence 
is that the offer which we made to have tlie station 
insured at one per cent, was rejected in fourteen days 
by six successive companies, and to-day we are insuring 
it at one and a-half per cent. We have other illustra- 
tions of the same nature, wliere we are meeting with 
the same difficulties with insurance companies all over 
the country, and we feel tliat we would like to enter 
into the organization of a mutual company and do all 
we possibly can to assist in the organization. 

Mh. Woodbury: As the theme of my discourse was 
on an entirely different phase of subjects relating to 
electricity, and as the insurance interests that employ 
me do ]iot propose to enter into this insurance, I can 
speak upon the subject very freely. A few weeks ago 
Mr. Gilbert, with some of his friends, called at our 
ofUce with incpiiries to know if their electric light 
station could be insured in tbe Factory Mutual Insur- 
ance Company. Our first reply was that that matter 
would be very undesirable irrespective of any question 
as to tlie risk attached to an electric light station, for 
the risk of an electric light station isolated is very 
small. Our experience for thirty-five years, to the 
amount of §59,338,000, has been a loss of eleven cents 
and seven mills per hundred dollars of insurance per 
annum— less than one-eighth of one per cent. Now 
some reference is made to this mutual insurance com- 
pany. All insurance is a tax. It is the heaviest tax 



in this country. It is the distribution of the losses of 
the few to the many. The cheaper the administration 
of that tax can be carried out» the better it i.s for all 
interests. The amount can be fixed most equitably hy 
class insurance* About fifty years ago Zachariah Allen, 
of Providence, built a mill in which he introduced 
many improvements of eqnipTnent and construction. 
It was the first property with a pump for fire purjioses 
only, and it liad besides many other original features. 
After the mill waa finished, he submitted his plans to 
the president of the insurance company in Providence, 
and was listened to with satisfaction* At the end of 
his interview he said: *'Now, Mr* President, j'ou have 
appreciated my effort to reduce the hazard of fire In 
this mill. I wish you to come up to my mill and 
examine it for yourself, and, from your experience in 
such matters, make iip your mind as to the probable 
hazard and cliarge me a diminished rate accordingly." 
The president of the insurance company replied: "\fr. 
Allen, a cotton mill is a cotton mill; the rate is two 
and a-half per cent., and we have no time to go Into 
the country to examine your Yankee notions.*' As a 
matter of fact, a contnict was made between manufac- 
turers there, by which they agreed to make special 
alterations and share each others loesses. An insur- 
ance company was formed on that basis. These factory 
mutual insurance companies have confined themselves 
to thoroughly protected, isolated manufacturing j)rop- 
erty of good construction, and by keeping themselves 
in that class they have been remarkably fortunate. 
They now carry a little over four per cent, in a month 
of all the insurance in the United States. Last year 
they wrote four hundred and five and a-half million 
dollars. Their losses by fire were 13y'y cents on a 
hundred dollars. The cost of taxes and net cost of 
administration were about two cents more, making the 
cost of insurance fifteen cents in a hundred dollars. 
Supposing you tliink fit to insure your electric light 
station and can get the owners of enougli stations, 
not those who are merely tenants in bnildinga, but 
where yon are entirely separated, as in this Brush 



Btatloii in lialtiniore, you could certainly form a very 
successful company, sliaring your losses; and, by con- 
ducting it with economy, it would be the cheapest 
method, undoubtedly, of protection against Are. But 
there is no magical result of diminished cost in the 
matter of mutual insurance. The plant has to pay the 
average cost of the chance of destruction by flre. You 
make a selection of those risks, keep them together,. 
and your chance of fire will be small. 

In regard to what the last speaker but one said 
(not being a member of the Association, I cannot 
advise,) it seems to me that the voice of this meet- 
ing would be merely advisory, perhaps commenda- 
tory, of such a measure; but wbatever is done must 
be done by the iodividnal action of some of you- 
The Mutual Insurance Company does insure one very 
excellent electric lighting station, I do not think 
that they carried it beyond that. There are very few 
such nice stations as the one in Baltimore. It is a 
class of very small hazard, and something that you? 
ought to control yourselves. I believe you have the 
self-discipline in the business of electric illumination 
to accomplish these results. Of course, there is mora 
or less machinery to it. One great feature, besides the 
selection of risks, is the continual inspection by trained 
inspectors. The rubber interests who wish to be- 
insured formed their own company, carrying many 
million dollars. There are some at this Conven- 
tion who are insured in that company, if I remem- 
ber rightly. It seems to me that the limits of this- 
meeting must be advisoryj as a matter of one indi- 
vidual with another. But I will say, however, that 
the New England Cotton Manufacturers' Association 
very frequently considered questions of this factory 
mutual insurance, not binding the members however^ 
A number of members of the Association are connected 
with property insured in the Factory Insurance Com- 
pany, and insurance is one of the constant taxes upon 
I>roperty, and, therefore, a factor in the prosperity and 
in the cost of production; and anything that helps that 
matter, of course adds to the prosperity of the business^ 
in which you are engaged. 
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Mr. Rekshaw: I would state that within the last 
year we liave suifered from fire in Washington. We 
had our station destroyed during the last summer, and 
owing to the general prejudice that insurance com- 
panies seemed to have in that locality, we carried very 
little insurance, and our loss was very heavy. We 
have now a very fine isolated station, and the risk of 
fire is very slight ; but if that could be insured at a 
reasonable rate, we would be pleased to carry an insur- 
ance, I think it would come fairly within the scope 
of this organization to encourage the formation of any 
insurance company that can reasonably insure without 
any prejudice; and where we may not lend ourselves 
to the formation of a company, I see no reason why we 
should not encourage Mr. Gilbert in his enterprise. 

Mr* Morrison: I would like to ask the reading of 
the resolution again. Before that is done I would 
like to ask Mr. Linucll whether the decision in Rich- 
mond of the six companies as to the rates charged was 
not merely the Judgment of one man, and he the 
manager of the local combination? 

Mr. Lixnell: In reply, I would state that the poli- 
cies were all issued through the agency of one man, as 
he suggests. Whether he was the committee of the 
board or not, T am not positive. But they certainly 
were obtained through his agency, and at the same 
time, from the fact that he interested himself in the 
obtaining of six different policies, it would seem that 
he was desirous of getting insurance for us, since we 
refused to insure longer than a given period of time 
until I could ascertain what action this meeting would 
take in relation to tbat tax. 

The Secretary read the resolution. 

Mr. King; I thinkj in a general way, our company 
would favor the organization of such an association as is 
proposed. In our case, our station is a brick build- 
ing on tlie bank of a river. We liave ample steam 
power, duplicate steam pumps, pipes carried through 
our machinery room, hand grenades, and other pro- 
tections of that character throughout the building. 
The railroad track runs upon one side of our building, 
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and ni>oii the oilier, for a hundred feet, is a very small 
planbig mill. It is a one-story building. Five liun* 
dred f eet distant 18 a saw rail L On tlie side exposed' 
to tlie planing mill we have iron shutters. AVe have a 
gravel roof on the building. We took all the pre* 
cautions we could think of for our own protection. 
We are paying If per cent*^ and we would like to 
reduce that, if we can, with Mr. Woodbury or some 
other man, 

Mh. Gilbeot: Tlie thirty-one companies from whom 
I received communications are paying an average 
amonnt of one dollai* and sixty-five cents. This matter 
I have brought before the Convention because those 
who replied to the letter seemed very much interested 
in it, I talked the matter over with Mr. English^ and 
we did not know whether to discuss it here or not. 
Ls there seemed to be so much interest in the matter, | 
we thought the projier place to bring it before the 
gentlemen concerned was here in this room, 

Mr* Weeks: Our rate was fixed at $3.10 at Kansas | 
' City, and I called on the manager of the board, and 
told him if that was to be the rate we would carry 
our own insurance or go outside the board. It was 
finally readjusted at 81.45, which rate we are now 
paying on our insurance. 

A JIember: Is it not a fact that a large amount 
of money has been expended on our risks in order to 
get them into the manufacturing insurance companies ? 

Mr. AVoodbury: Certainly. 

A Member: If the Richmond risk, to which our 
friend refers, is rated at one and a-half, is it not 
possible that there may be an electric light station J 
in the United States wortli that rate to insure it? 

Mr, Woodbury: I think so. 

Mr. Ml llex : It seems to me a matter of ignorance 
on the part of insurance companies as to the rate they 
charge. In such companies as the Imperial, of Lou- 
don; the London and Liverpool; the Globe, and the 
Niagara, I have just placed an insurance of three- i 
fourths, which is the lowest I have ever placed. The f 
usual rate with us is about one per cent 



Mr. De Camp: I see no propriety in this Association ^ 
endorsing that. It resolves itself into this : there may 
not be enough plants to respond and make it an object 
to fomx a company. Spe<aking for our own company 
simply, our rate is a reasonable one and as low, I 
think, as we can expect. 1 would have no objection 
to votin^^ for that resolution with a little alteration — 
that the words, **the Chair appoint a committee ofj 
three to perfect such organization,*' be stricken out,.^ 
AVe certainly can afford to endorse anything that 
is going to result to the benefit of our companies in^ 
reducing our expenses, 

Mb. Cleveland : Will you write that ? 
Mr, De Camp : I will get at it by moving to strike^ 
out those words. 

The amendment was seconded and adopted. 
Mr. Cleveland: The resolution now reads: 
solved, that this As*!«:)ciation endorse the plan of organi-1 
zation of a Mutual Electric Light Insurance Company/* 
I want to say in justice to Mr, Gilbert — you do not 
know him as well as I do — he will not be likely to 
start an enterprise of this kind and give it up. Now 
we shall have a Mutual Electric Light Insurance Com- 
pany I guarantee, 

Mr. Morrison : The principle of endorsing the plan 
is the one to which I object. I object to tJie endorse- 
ment by this Association of any scheme outside of that 
for which the Asdociation was organized. I, therefore^J 
vote no. 
The fwulation, as amended, was carried. 
The President: The report of the committee on 
nominations is next in order. 

Mr, Wrkks: There is something that is preliminary 
to tliat* I move you that Article 4 of our Constitution 
be amended so as to read, ^* and seven members as an 
Mtoutive committee/* instead of six. Under the 
aftlele as it now stands amended, it is an even num-_ 
t>er« and it is pn^femble to have an odd number. 
The amendment was adopted. 
Mr« Kinu: Your committee desire to say that 
rt^)tt»ve Che l^re^ident of the great amount of labor 
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that falls upon liLs slioiilders in the absence of the 
executive committee, and the difficulty of i^etting them 
together wheu they are in widely distant ijjaces, we 
thought it would be jndieiotis to select a majority of 
the committee from localitie.s wliere they may meet 
for consnltation, when desired. The list is an follows; 
President, J. Frank jrorrison, of Raltimore, Md, ; Vice- 
presidents, E. U. Weeks, of Kansas City, Mo., H. M. 
Cleveland, of Hartford, Conn.; Teasurer, Cliarles 
Cooper, of Brooklyn, N. Y. ; Executive Committee, 
George S. Bowen, of Chicago, 111.; James A, Corby, of 
St, Joseph » Mo,; Frank llidlon, of Boston, Mass.; 
George F, Fletcher, of Dayton, Ohio: E. T. Lynch, Jr., 
of New York; Dr. Otto Muses, of New York; A, J, 
De Camp, of Philadelphia, Pa. 

Mr, Gilbert: As there are no other nominations, 
1 move that Jfr. Kiug {as the Secretary is in the chair) 
cast the ballot of the Convention. 
1 *rhe motion was carried. 

I Mr. King: I cast tlie Ijallot of the Association for 
the follnwintr officers : For President, J. Frank Morri- 
son; for Vice-presidents, E. H. Weeks and II. M^Cleve- 
nd; for Treasurer, Charles Cooper; for Execntivo 
Committee, George S. Bowen, James A. Corby, Frank 
Ridlon, Geortre F. Fletcher, E. T, Lynch, Jr., Dr. Otto 
Moses and A. J. De Camp. 

Mb. Ripi.on : I would recommend tliat this Conven- 
tion adopt a bureau of informatiun whirh sluill be to 
the Electric Light Association or its uieuibers the same 
as Bradstreets* is to mercantile liouses, and to be in 
charire of the President and controlled by him. I 

I offer this resolution: 
ResoUmlj That the Nutionnl Electric Li^^it Asfinciuticm form a 
biH'euu for collecting suul tlistrihutiiit^^ iufoniuitioii regiuuling 
electric light mutters, \\\\M\ sluill Ijg urukr the control of the 
president, and that he euijiloy a Secretary iunl rent a iiermuncnt 
office for the Association. 
A motion was made to lay this resolution on the 
. table. It wan lost, 

Mr, Cooper moved the adoption of the resolution. 
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Tlie resolution was adopted. 

The President : I have ample powers to arrange for 
S bureau, but no money. 

Mr. Be Cami* : There is a committee, or there will 
be one, appointed on the basis of the resolution 
offered here early in the meeting — a committee ot 
conference, it might be called, between the imrent| 
and sub-companies. It will take a little time to get 
that into shape and devise a proper method of pro-^ 
ceeding. I have heard, since I have been in this Con- 
vention, from time to time, of one or two instances of 
cut-throat business, where two companies are trying 
to destroy each other. That would come within the 
scope of this committee to which I have referred* 
Somebody in a particular ca^e is suffering now, and I 
would like to see a resolution passed expressing the 
sentiment of the Convention as being absolutely 
opposed to any such method of doing business. 

Mk. MoREisoN : [Mr. Cleveland, Vice-president, in J 
the chair.] The only case that I know of in that con- ' 
iiection is the case of Mr. Maher, of Albany. Mr, 
iVfaher's company went to the expense of installing a 
plant in Alljany some years ago* They had started 
lighting at fifty cents a lamp. Tlie city purchased i 
the plant necessary to do the work. There has been J 
no question about the quality of the service. There j 
has been, as I understand, no objection to the terms of 
the contract by the people of Albany until within the 
last few weeks. The Thompson-Houston have sent i 
their agents into Albany, and are now holding a sort 
of Dutch auction. They ore trying to bid down the I 
electric light business, Now I am in favor of the 
passage of a resolution such as that suggested by Mr. 
De Camp. Here is one of the cases of mutual insur- 1 
ance that I stand ready to adopt at once* I am happy 
to say that I Jiave had communications with members 
of tills Association who are the cldef officers of some 
of the subordinate companies of the Thompson- 
Houston system, and that these gentlemen have 
promised me that they will use their individual and 
otBoial efforts upon their return to their respective 
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liomes, tliroiit^h corre^spondeiice with their parent com- 
pany, to dissuade them from this attempted piracy 
upon the legitimate business of the EJectrir Lighting 
Company of Albany. I know of no terms too strong, 
Mr. President, to nse on an occasion of this kind, A 
set of gentlemen go into a city* expend their time 
and labor, and become the pioneers in an enterprise. 
They work the system up to a success, after over- 
coming various "difflcnlties in establishing a company. 
They go along until the company is either a success or 
a failure. If it is a failure, then they have no opposi- 
tion. If it is a success, then along comes some other 
company, and they sing the soug of old Sam Brace, 
"It is my name; if yon donH let me in, I will break 
up the game.'' Now, I want the members of this 
Association to put themselves plain and straight on 
record that they will not only not conn ten auce such 
action on the part of any parent company, or on the 
part of any one engaged in sncli business, but that 
they will use their individual and ofRcial efforts to dis- 
countenance this sort of piracy on legitimate business. 
Mk. Maher I The President has very kindly and fully 
expressed the condition of affairs as far as Albany is 
concerned, w^itli the exception, possibly, of stating our 
present condition. The Albany company is operating 
four hundred and eighty-one city lights imder a con- 
tract of five years, which will expire on the 21st day of 
next June* A year ago this month we went to the Board 
of Aldermen and asked tliem to pass a resolution 
authorizing the continuance of the lighting of the 
streets of the city. We went thus early for the reason 
that we were running four engines up to their full 
capacity, and, in case of an accident occurriug to any 
one of them, we would be placed in rather a dis- 
astrous position, x^rovided the accident was of any 
moment. In order to overcome that prospective diffi- 
culty^ we wanted to put in a large engine capable of 
doing the work of two of the smaller ones, and to be 
able to have some reserve engine power. But we did 
I not care to go to the expense of engine, boiler, 
I dynamos, etc., without having some assurance that 



we were to have a continuance of our contract. The 
Board of Aldermen, by a unanimous vote, authorized 
the Board of Contracts and Apportionment of our 
city» whicli has tlie charge of the letting of con- 
tracts (the Board eonsij^ting of the Mayor, the I*resi- 
dent of the Board of Aldermen, the City Chamberlain 
and the City Engineer and Surveyor), to enter into a 
contract for lighting the streets for five years from 
the 21st of ne:xt June. Bids M^ere advertised for, and 
wo were the only bidders, A committee of what is 
termed the Citizens' Association of Albany asked the 
electric light companies to have placed a restriction 
that the number of lights be confined to the number ^ 
existing at that time, whicli was four hundred and 
thirty-one. The Electric Light Company, through its 
officers, said tliat they were perfectly satisfied, pro- 
vided the city officers were. But before any action 
had been taken by the Contract B<mrd as to tlie letting 
of this contract, the Board of Aldermen became aware 
of the desire of this Citizens* Association, and at a 
meeting passed by unanimous vote a resolution direct- 
ing tlie Board of Contracts and Apportionment not to 
limit tlie number of lights. The Citizens' Committee 
commenced a suit — under what is known in New York 
as the Tilden act, whereby a citizen has a right to 
ruuimence a suit against a corporation — against the 
city i>f Albany and our conipany as co-defendant, 
(•liarging coUnsion and fraud, and charging that the 
tjfficers of the Electrical Company were men of strong 
political influence, and such nonsense as that. The 
case Avas tried on the first Monday of October last. 
Tite court declared the contract illegal, but not upon 
any of the grounds charged in the complaint of this 
Citizens* Association, excepting one, which was that 
the notice, that the Contracting Board is obliged 
to puL>lish in tlie offlrial papers in the city, wa.s not 
published a sufficient length of time. The notice was 
in conformity to all such notices for all contracts let 
under the new charter of the city of Albany, which 
has been in effect for about three years. The con- 
sequence was that our contract was set aside; and all 
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contracts let since that cliarter went into effect have 
been declared illegal. When I left home the corpora- 
tion connsel of the city of Albany was preparing a bill 
asking the Legislatnre to legalize the action of the 
lioard of Contracts and Apportionment in relation to 
all these contracts. There if* a decii^ion of the Court 
of Appeals which is to the effect that a corporation in 
the State of New York working any particular patented 
article has a right to choose any particular business 
using that patent, This referred to a case where 
they were paving certain streets in the city of New 
Tork with a particular kind of pavement, and the 
Conrt of Appeals held that the board of that city 
which had charge of the letting of the contract was 
not obliged to advertise for bids, as there would be no 
competition, this company having the sole control of 
that particnlar system of pavement. Under tliat 
decision the Hoard of Aldermen passed a resolution 
directing the Contract Hoard of the city to enter into 
a contract for lighting our streets with the system 
known as the Brush system, and under that resolution 
the lioard of Con tracts asked for proposals for bids by 
that system. We, of course, have control of that 
system in tlu3 city and county of Albany, and did not 
expect any bids from other parties. Bids were to be 
received a week ago last Monday al 11 o'clock, and to 
our great surprise we found two other bidders. The 
Mayor, who is chairnum of the Contract Board, refused 
to receive those bids on the ground that they were 
informal and did not conform to the specifications 
whicli required bids by the system known as the Brush 
system. We feel perfectly secure in our position, and 
I want to say further tliat we have our contract, signed 
by the Mayor, in my safe at Albany. We feel that 
under the decision of the Court of Appeals we are 
perfectly secure against any trouble excepting that to 
which we may be subjected through litigation in the 
courts, lint we think it is unfair, under the circum- 
fjtances, for any company to come into competition 
with us. It is a physical impossibility to put up a 
plant and get ready to light the streets of Albany by the 




time tliatuiir present contract expires. It places us in 
a iiositioTi tliat in the future we shall be oblitced to 
reduce the price of our lightiug. The competition in 
not fair, nor was it intended to be fair when the bid 
was put in. 

Mn. Cleveland: I would say but a word or two. 
I had something' to say on tliis question at the last 
Convention in Xew York, and I most heartily agree 
with the President in what he has said, I do not 
know anything too severe to f^ay of a manufacturing 
company that will enter a field already occupied and 
demoralize and destroy property in the electric light- 
ing busjuess. Now, that does not mean that there 
should be no competition in soliciting business. I 
know (if a city in New England that has within a very 
few days given three electric manufaciuriug companies 
the right to put in plant. That is fair play,. Let the 
fellows pitch in. They are on an even footing. But 
after a plant is in and stock taken, earning perhaps 
fair dividends, for some other company to go in and 
demoralize tlie property that already exists is an out- 
rage, I do not hesitate to say that a company that will 
do that is a dishonorable company. It is unfair. It is 
a mean tiling to do. The result is the same as in the 
case of a parallel road. I need not stop to tell you 
about those things. If such a company only lost its 
own money, that would be one thing. I hope that this 
Association will sit down on this thing a.s hard as the 
President sometimes does on ns if we do not behave 
welL 

Mr* CoorKR: I noticed that the company that is 
called to task in this matter is the Thompson-Houston 
Company, of lioston, and as the president of a loc^l 
comjnmy that Inus been using ftu* years the next to the 
largest number of Thompson-Houston lights in the 
United Stales, I will say that I heartily endorse what 
the gentleman preceding me has said. I am simply 
the repx'esentative of a local company that buys from 
the parent company the same, as I understand, the rest 
of the Krush people do. But it is not limited to the 
Thompson-Houston Company* We have an illustra- 
tion of it in the case uf our friend from whom we 
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always receive long telegrainaj but whom we liave never 
had the pleasure of seeing at the Convention — Mr, 
Goff^who only two or three weeks ago organized ten 
comimnies in New York State, and, I think, nine out of 
the ten territories were already occupied. lie has 
■ organized one in Brooklyn. That treads on my toes* 
I am afraid lie will get in. When he does we will have j 
a little fight. J most sincerely endorse all the gentle-1 
man has said ; and if the Thompson-Houston Company 
is responsible for it, 1 think it should be censured, 
and I shall make it my duty to send word to that 
eflfect. 

Mr. Mahek: I desire to say that the Thompson- 
Houston Company is responsible. 

Mr. Weeks: I go farther than the previous speaker, 
and say that I will not only send word, but I will go, 

»as soon as this Convention closes, to Boston, and will 
personally remonstrate with them in regard to their 
conduct, and I will back up my remonstrance with a 

PTery sad experience in Kansas City. Not long ago our 
gas works exploded. There Avas a city of very nearly 
150,000 inhabitants in darkness, excepting those por- 
tions of it lighted by ns. The consequence was that 
the temptation was tt>o great for these other com- 
panies. The United States, the Sperry, the Sawyer- 
Mann, the Edison, and others, all sent representatives to 
the town to organize companies and put in a plant. It 
placed us in a very trying position; but we held the 
fort, and I think we can continue to hold the fort. 
We do not propose to be beaten out of it any way. If 
any one comes in there to fight us, we will meet him. 
HWe are a strong resident corporation. Our stock is 
^^ owned in the city, and we do not propose to let any 
one take our patronage away. I feel deeply on this 
matter, because it comes right home to me. 1 do think 
that any such conduct is dishonorable, and I shall take 
[the officers of the parent company to task for their 
Lconduet in Albany. I think that I can show them that 
[jt is uUirnately in conflict with tiieir interests. It 
[tends to cheapen the value of electric light, and 
|thereby injures the whole industry. As long as this 
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custom prevails, as long as there is danger of this cut- 
throat business, none of us will put any mora money 
into it. I think tJiat the resolution ii4 a very im- 
portant one, and while I do not expect that we will be 
able to do very much under it at once, I think that 
eventually we can do a great deal for the benefit of the 
members of the Association. 

Mn. 11. \Y, Pope: In relation to Mr. Goff: Coming 
down on tlie elevated road the other day, 1 met a gen* 
tleman from Xewburgh, who said to me that Mr. 
Gotf had incorporated a company for the city of New- 
burgh. I do not know what the populatian of 
Newburgh is, but it probably does not exceed ten 
thousand inhabitants. There is an incandescent branch 
(Edison's) in Newburgh, also a Thompson-Houston arc 
company. Now, this en t-throat business extends a great 
deal further than the mere competition between the 
lighting companies. I understand that the carbon 
people are directly interested in this cut-throat busi- 
ness, in connection with the Goff Company. The 
Holmes, Jiooth & llayden's people, by being connected 
with that company, are directly interested in this cut- 
throat business, and the thing extends right into the 
wire — into everything that pertains to the electric 
light business. We find carbon-men selling wire and 
all that sort of business. It seems to me that these 
people interested in the carbon business, who are doing 
what they can to interfere witli the arc lighting busi- 
ness, should be known to this Convention* 

JIk. Gilbert: Referring to %vhat Mr, Cooper said 
about Mr. Goff » I had some dealings with him last week 
in Albany. 1 tliink it is no more than fair to state tliat 
althougli the business was to be opened at 10 o'clock 
on ^londay, and tliat he had an invitation from one of 
tlie companies in Albany to come there and bid on 
those lights, he declined. I do not think Mr. Goff's 
ten companies are to be located right where the news- 
paper places tliem all. Mr, Goff told me on Thursday, 
before the bids were opened in Albany, that he would 
not put in a bid, • 
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Mr. Cooper: I think all the niembera kjiow that 
Mr. Goff bas^ filed papers for the organization of busi- 
ness in different parts of New York* I informed Mr, 
Adams, one of the directors of the company, that we 
wonld buy no more wire from him. He said he had 
acted in the matter nnder obligatious to Mr. Goff. I do 
not believe Mr. (xoff intends operating all the com- 
panies; but I believe he intends to float his deben- 
ture bonds, wliich are a fraud on the public. 1 wish to 
put that in big letters, and have it said that Mr, Cooper 
said so» 

Mr. Lixnell: I would like to say one thing in 
Mr, Goff*s favor^ and it is this: That although the 
methods he may use in regard to his business ventures 
are not, perhaps, those whiclx every conservative busi- 
ness man would approve of, yet, at the same time, in 
my opinion, he is a man with some good points ; and 
I do not think he stands in any different position in 
relation to cut-tliroat business than any one else. 
When he got out his charters for his different New 
York State companies, among them were two places in 
which we had commenced to work. As soon as Mr. 
Goff learned of that fact, he voluntarily withdrew his 
men, pigeon-holed his certificates of incorporation, and 
gave up the idea of attempting to do anything in those 
places. I think this proves that he has the same views 
in relation to this cut-throat business that any one 
else has. 

In regard to this Albany business, I think that Mr. 
Maher is perfectly correct in his ideas» At the same 
time, I do not think that the Thompson-Houston people, 
under the circumstances, are entirely to be blamed. 
The blame for that lies with certain individuals in the 
town of Albany, who assume a high moral tone^ and 
call themselves a Committee of *' Investigation and 
Censure.** They announced the fact that they intended 
to bid through some other company, and came to the 
Schuyler and iiresented the matter to them and said : 
"Will you put in a bid under these circumstances?'* 
This we refused to do. We certainly did not care to go 
in there under any circumstances. At the same time 
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they 8ild ; "If you do not accept, we shall find another 
company who will." Consequently, I do not think 
the Thompson-Houston Company had any idea of cut- 
throat business, even it they did go Into that. But I 
they said some one else will possibly sell machines to I 
this committee ; and, consequently, if we can sell ours 
for cash in the city of Albany, we may as well do so. i 
I know personally that that committee has offered 
stea^m power to whomsoever would come in and com- 
pete with the local company ; and held out the induce- 
ment that the plant would not be in the hands of the 
parent company very long, 

Mr. De Camp : By whom was the proposition made? 
Mr, LrxNEix : I would not like to give any names. 
It was made by individuals in Albany, 

Mr. De Camp: It was a very funny way of doing it, if 
they did not want the business, I understood you to 
say, as an excuse for those people bidding, that they 
had been importuned by people in Albany to make a 
bid. I understood that you declined. 

J[r. Lixnell: That was the verbal i^tatement made 
to us, sir. 

Mr, De Camp: This company said, **\Ve do not want 
it, but we will bid?" 

Mr. Lixxell: No, they did not say that- They said 
if any one wants to buy apparatus in the city of Albany, 
we are ready to sell. You caji readily realize that an 
understanding of that sort could be very easily made 
an excuse* 

Mr. De Camp : I think the act was very reprehensible 
on the part of the parent company, 

Mr* Linxell: 1 think the quoting of prices was de- 
^Cidedly so. 

Mr Be Camp: If it had not been for the quoting of 
prices there would have been no trouble, 

Mr* Lixkell: It is only on the matter of quoting 
prices that I censure them. I do not censure them for 
offering to supply them when they were requested. 

Mr. Maubr : This bid of the Thompson-Houston, of 
Bo!i ton, WHS direct. They offered to light the city, and 
the coHimunieation was signed by Mr. Barton as treas- 
un*r and general manager, who was anthorized by his 
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rboard of directors to sign with the seal attached. I saw 
the bid. It was not for some Albany people. There 
is no company organized in Albany except our own. 
The bid was from the Thompsou-Hoiistoii Company, of 
Boston, not any local company. Jsor did they make 

I any offer of machines or anything of thai kind. The 
offer was to light the city of Albany for five ye^rs for 
forty-seven and a-half cents per light per night, and 
signed on behalf of the Thompson-Houston Company 
of Boston. 

Mh. Gilbert: I would like to cite a case that hap- 
pened in New h^ngland within the past year. There is a 
company running a different system from ours who, as I 
am told, offered, after they had established their plant 
in the city, to sell it to the gas company at a fair 
price. The gas company refused to buy it. After the 
contract expired, and the city advertised for bids, the 
gas company went to the president of another electric 
light system and said they wanted to ascertain the 
actual cost of running so many city lights. The presi- 
dent of that company prevailed on him to let him 
know what they wanted the information for, and they 
said that when they ascertained the actual cost they 
intended to put in a bid at ten per cent, lower, in 
order to drive out the existing companies. When the 
president of the company ascertained tliis, he imme- 
diately went to the parent company, and left word that 
in case the gas comi>any came there for a machine, 
and they sold it, he woukl not buy another machine 
of them. It was not for the interest of electric light- 
ing, and, therefore, there must be some means taken to 
prevent tlie parent (company selling machines tt» the 
gas company. I think that is a case that this com- 
mittee spoken of can take up. This mutual insurance 
ought to protect us all. I think our interests need to 
be protected. I think that committee ought to be 
appointed. 

Mr. Maher: I desire to say just one word nuu^e. It 
may not be generally understood by the members of 
this Association that the city of Albany owns the] 
,mps, the wire, the poles and the lamp-posts. At the ' 
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time that our contract was first made the proposition 
was suggeBted that we skoiiki own the lamps, do 
our own work» and charge a price which, of course, was 
considerably in excess of the price now paid. After a 
mutual understanding it was agreed that the city 
should own the lamps, the posts, the wire and the 
poles, and pay us seven dollars a year per lamp for 
repairs. 80 really the price is about the same as that 
paid in other cities under other circumstances. We 
get fifty cents. 

Mic. Cooper: I do not wonder that you want to hold 
on to the contract. 

Mk. De Camp: Allow me to ask you — the substitute 
proposed was that they are to allow seven and a-half 
cents per lamp? 

Mr. Maher: Yes, sir. 

Mr. De Camp: Tn that case it would make the whole 
price fifty-seven and a-half cents. I don't see anything 
bad about that one way or the other. It is a fair 
•contract. 

Mr. Krxo: I am heartily in sympathy with this 
movement, because in our city we have had just this 
fight for nearly four years. AVe found a gas company 
there with an exclusive franchise. We waited three 
months, got our ordinance from another Mayor, put 
up our light, obtained permission to erect a mast, 
which we did, and proposed that they should rent it. 
The gas company served notice on the city that they 
had owned that city for fifty years. The city made a 
contract with us. They kept that gas burning till 
last summer, when we applied to the city for a con- 
tract of some consequence. We had been running 
aome twenty odd lights. We had the only plant in the 
city, and no other company was represented there. At 
that critical moment to us, the representative of another 
company and the gas company wanted to make a bid. 
Now, I want to sit down on that sort of thing. 

Mr. Ridlon: I move that a committee of five be 
appointed by the Chair to raise funds for carrying 
on the bureau that has been established. 



The Jiiotion was carried. 

Mr. Kidlox: The committee to which the subject of 
ffitandard carbon was referred report as follows : 

liesolveii, That the following bo atloptcd by this Association as 
test of standiird carbon: fake a dynamo luaoliirie, witii its 
full complement of lamps, and trim the lamps witli the same 
make of carbons; note the speed of tixe ilynamo carefully, and 
during the test measure the current at freiinent iJitervals with^ 
an ammeter; see that al! the himps burn freely, without hissin^^i 
and yet not with arcs so long us to flame. Pleasure the Iv M. r. 
around each arc with a vohneter. I^nrn tlie lamps until all the 
carbons are consumed, or burn them, say, for four hours, andl 
then mciieiire the length of carbons consumed, and ealcuhite the 
total time that they would burn, taking the average result. 

H The resolution was adopted. 

^ Thk rRi->iiDENT: I will appoint the followinij: com* 
mittee to raise funds for carrying on the bureau referred 
to in Mr. Ridlon's rt^Holution : Messrs. lUdlon,, of I'oston ; 

■Kirby, of St. Joseph; Price, of Kew York; Martin, of 
New York; Bowen, of Chicago; De Camp, of Phila- 
delphia; Cooper, of Brooklyn; Goff, of New York, and 
Cleveland, of Hartford. 

Dk* Moses: lie fore the adjourninent, will you permit 
me to offer the names of three gentlemeu who, 1 think, 
are entitled to the honor of being made members of 
this Association? They are foreigners- — at the present 
moment residents of Paris* Tliese three gentlemen are 
engaged in tlie development of the transmission of 

■force to a distance, which, as I had occasion to remark, 
I think to be one of the most important features now 
beiug treated of in science. One of tlieni is attacking 
the scientific jmrt of it. Tlie other gentleman, with 
■ characteristic energy, is sustaining him in that move- 
ment, and the tliird furnishes the capital for it. I would 
like to have the pleasure of proposing the names of 
M. Marcel Deprez, Dr. Corneiins llerz^ the editor and 
proprietor of La Lamlere Elevtriquey and the ]*aron 
Alplionse de Rothschild, who lias contributed the fund^ 
necessary ft»r these experiments with a most lavish, 
hand. 
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